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ABSTRACT
The main purpose o f  the  s tudy  was to  d e te rm in e  the  e f f e c t s  o f  
f o u r  e n v i ro n m e n ta l  c o n d i t i o n s  on throwing  per form ance .  S p e c i f i c a l l y ,  
th e  i n v e s t i g a t i o n  concerned the  i n f l u e n c e  o f  v a r y in g  t h e  e x t e n t  o f  
e n c lo s u r e  o f  a t a r g e t  on th ro w in g  performance as measured by accuracy  
and d i s t a n c e .  A secondary purpose was to  a n a ly z e  th e  e f f e c t s  o f  
p r a c t i c e  under one e n v i ro n m e n ta l  c o n d i t i o n  on per formance  in the  
o t h e r  e n v i ro n m e n ta l  s e t t i n g s .
S e v e n ty - tw o  c o l l e g e  women from L o u is ia n a  S t a t e  U n i v e r s i t y ,  
Baton Rouge, L o u is ia n a ,  p a r t i c i p a t e d  as s u b je c ts  f o r  the  study  
conducted in the  f a l l  semester o f  1968 . The e n c lo s u re s  o f  the  f o u r  
t a r g e t s  were v a r i e d  in  the  f o l l o w i n g  manner: the  "open11 t a r g e t  had 
no v e r t i c a l  s t r u c t u r e  In  the  immediate v i c i n i t y ,  the  “ backed11 t a r g e t  
had a w a l l  d i r e c t l y  behind the  t a r g e t ,  the  " s id e d "  t a r g e t  had 
s t r u c t u r e s  a lo ng  e i t h e r  s id e  bu t  was open behind the  t a r g e t ,  the  
“ en c lo s e d "  t a r g e t  had both back and s id e s .  Each s u b j e c t  was 
a l lo w e d  p r a c t i c e  throws a t  one o f  the  t a r g e t s .  The t a r g e t  a t  which  
she took  her  p r a c t i c e  throws d e te rm ine d  the  sub-group t o  which she 
belonged f o r  the second purpose o f  the  s tu d y .
A two-hand overhead th row o f  a seven inch p layground b a l l  
a t  a t a r g e t  on th e  f l o o r  was used to  t e s t  the  accuracy  and d i s t a n c e  
perform ance  o f  s u b je c t s  under each o f  the  f o u r  c o n d i t i o n s .  Accuracy  
p er fo rm ance  was d e te rm ined  by th e  t o t a l  score  accumulated from
f i f t e e n  throws a t  the  t a r g e t  which had u n i fo rm  c o n c e n t r i c  c i r c l e s  
r a d i a t i n g  out  f rom a c e n t e r  p o i n t .  These same f i f t e e n  throws were 
measured f o r  d i s t a n c e  by means o f  numbered zones p a r a l l e l  to  the  
th ro w in g  1in e .
A tw o -b y - tw o  f a c t o r i a l  a n a l y s is  o f  v a r i a n c e  was used to  
compare the accuracy  scores and d is t a n c e  scores  achieved a t  the  f o u r
t a r g e t s .  The sub-group scores  were an a ly ze d  by a n a l y s is  o f  v a r i a n c e
to d e te rm in e  i f  p r a c t i c e  a t  one t a r g e t  e l i c i t e d  b e t t e r  performance  
a t  t h a t  t a r g e t  than a t  the  o t h e r  th re e  t a r g e t s .
The r e s u l t s  were as f o l l o w s :
1. There were no s i g n i f i c a n t  d i f f e r e n c e s  in the  accuracy  
performance  scores  under the f o u r  c o n d i t i o n s .
2 .  The d i s t a n c e  per fo rmance  scores showed s i g n i f i c a n t l y  
longer  throws a t  t a r g e t s  hav ing  backs o v e r  those hav ing  
no backs.  However, the throws performed a t  the  “ backed11 
t a r g e t  were a l s o  th e  most a c c u r a te  in terms o f  pe rce ive d
d i s t a n c e  t o  the  c e n t e r  o f  the t a r g e t .
3 .  I t  was found t h a t  adding s ides  t o  an open t a r g e t  improved  
d i s t a n c e  per fo rm ance ,  but t h a t  the  a d d i t i o n  o f  s id es  to
a t a r g e t  w i t h  a back d id  not improve performance over  the  
e f f e c t s  o f  a backed t a r g e t  a lo n e .
4 .  A n a ly s is  o f  sub-group accuracy and d i s t a n c e  scores re v e a le d  
a p a t t e r n  resembl ing  c l o s e l y  the  t o t a l  g ro u p 's  per form ance ,  
and thus d id  no t  i n d i c a t e  any s i g n i f i c a n t  p r a c t i c e  e f f e c t .
CHAPTER I
INTRODUCTION
A n a ly s is  o f  motor performance makes i t  c l e a r  t h a t  t h e r e  are  
many f a c t o r s  o p e r a t in g  i n t e r n a l l y  and e x t e r n a l l y  t h a t  r e s u l t  in 
v a r i a t i o n s  in  performance. A given person w i l l  v a ry  from day to  
day w h i le  an even w ider  range o f  performance w i l l  be demonstrated  
from person to  person. There have been many s tu d ie s  to  e x p lo r e  the  
reasons f o r  t h i s  v a r i a b i l i t y .  A l t i t u d e ,  h um id i ty ,  and tem peratu re  
are  but a few o f  the types o f  environmenta l  f a c t o r s  t h a t  have been 
exp lored  from a p h y s io lo g ic a l  b a s is .  The p s y c h o lo g is ts ,  on the  
o th e r  hand, a re  concerned w i t h  f a c t o r s  such as a s p i r a t i o n ,  m o t iv a t io n  
and comprehension.  There seems to  be a lac k  o f  s u f f i c i e n t  i n v e s t i ­
g a t io n  re g a rd in g  the p h y s ic a l  or  s t r u c t u r a l  environment and i t s  
e f f e c t  on motor performance. The s t r u c t u r a l  environment is  
p r i m a r i l y  sensed through v i s i o n ,  and y e t  performance may r e f l e c t  
a p e rcep tu a l  i n t e r p r e t a t i o n  which produces v a r i a t i o n s  in 
performance o f  i n d i v i d u a l s  and among i n d i v i d u a l s .  Hubbard s t a t e d :
The n a t u r e  o f  the p e rcep tu a l  problems in  spor ts  has 
rece ived l i t t l e  concentra ted  s tudy ,  e i t h e r  in phys ica l  
educat ion  or  psychology.  Such research is  as fundamental  
to  understand ing  the m a t e r i a l  o f  our f i e l d  as understand ing  
the p h y s ic a l -m e c h a n ic a l  problems o f  s p o r ts ,  or  d e ve lop ing  
a sound, e xper im enta l  k in e s io lo g y .  By research in "guided  
muscles" and " th e  see ing eye" we may uncover knowledge and 
p r i n c i p l e s  fundamental to  physio logy  and psycho logy . I
^A l f red  W. Hubbard, " P sy ch o lo g ica l  Aspects o f  Human Movement
1
2Phys ica l  educators  have exper ien ced  numerous s i t u a t i o n s  in
which an i n d iv id u a l  o r  team performs d i f f e r e n t l y  as a r e s u l t  o f
2
some p a r t  o f  the phy s ic a l  environment.  G r i f f i t h  c i t e d  severa l  
examples t h a t  s t r i k e  a f a m i l i a r  note  to  those involved in te a c h in g  
or coaching.  One such example concerned a po le  v a u l t e r  who was 
unable  to  c l e a r  a h e ig h t  a t  the s t a t e  meet t h a t  he had c o n s i s t e n t l y  
achieved a t  home. Checking l a t e r ,  they found t h a t  the h e ig h t  was 
i d e n t i c a l  in the  two bars but the one a t  home was th re e  f e e t  
w i d e r ,  and thus gave the i l l u s i o n  o f  less h e ig h t  a t  the c ro s s b a r .  
The v is u a l  feedback a t  the s t a t e  meet somehow d id  not f i t  h is  
p e rc e p t io n  of  the  t a s k  a t  hand and thus a f f e c t e d  h is  performance.  
Many b a s k e tb a l l  teams have exper ienced  s i m i l a r  s i t u a t i o n s .  The 
c o n t r a s t  or  r e l a t i o n s h i p  o f  the c o u r t  to  the b le a c h e rs ,  s ide w a l l s  
o r  c e i l i n g  h e ig h t  v a r i e s  from c o u r t  to  c o u r t .  Because o f  t h i s  
b a s k e tb a l l  teams sometimes have d i f f i c u l t y  shoot ing  and e x e c u t in g  
p lays  when p la y in g  in the  l a r g e r  f a c i l i t i e s  scheduled f o r  s t a t e  
tournaments .
Although i t  has been severa l  years  s in c e  G r i f f i t h  wrote  
o f  these e v e n ts ,  c u r r e n t  w r i t e r s  have expressed s i m i t a r  concepts .
and P e r c e p t io n , "  57th  Annual Proceed in g s . The Col 1ege Phys jc a l  
Educat ion A s s o c ia t io n  (Daytona Beach, F l o r i d a ,  1956) ,  p. 6 5 .
2
Coleman R. G r i f f i t h ,  Psychology and A t h l e t i c s  (New York:  
Char les  S c r i b n e r 's  Sons, 1928),  pp.  4 8 - 5 0 .
3 1b i d . ,  p.  48 .
When eye-w i tnesses  are  questioned on t h e i r  o bserva t ion  o f  apparent
dis tances they cannot help being inf luenced by s i z e  and the concept
o f  p e rsp e c t ive .  Objects t h a t  a re  c lose  appear la rg e ,  those a t
g re a te r  d is tan ce s  appear s m a l le r .  O b e r te u f fe r  and U l r ic h  s ta te d ,
"judgments o f  space o r  d is tan ce  are made in terms o f  what man sees
4
and what he th in k s  he sees."  Once h is  judgment is made, i t  w i l l
in f luence  movement experiences t h a t  f o l lo w .  Lawther l i s t e d  a
chain o f  events  in movement exper ience  whereby " m o to r - p a t te r n
( s k i l l )  l e a r n in g  involves  p e rce p t io n  of  s t im ulus  s i t u a t i o n ,  movement
s e le c t io n  and in t e g r a t i o n  o f  the se lected  movements in to  a u n i t  of  
5 6a c t io n . "  Smith urged physica l  educators to research f a c t o r s  of  
v isua l  percep t ion  and p a r t i c u l a r l y  suggested the study o f  i n d i v i ­
d u a l 's  a b i l i t y  to  judge o b je c t  s i z e  a t  v ary ing  d is tan ces .
These a re  some of the comments found in the  l i t e r a t u r e  th a t  
have expressed an awareness o f  the  f a c t  t h a t  th e  s e t t i n g  in  which 
a s k i l l  is  executed and the manner in which i t  is  viewed can 
a f f e c t  an i n d i v i d u a l ' s  performance.
4
D e lb e r t  O b e r t e u f fe r  and C e les te  U l r i c h ,  Physical  Education  
(New York: Harper  and Row, 1962),  p.  262.
^John D. Lawther,  The Learning o f  Phys ica l  S k i l l s  
(Englewood C l i f f s ,  New Jersey:  P re n t ic e -H a l  1, I n c . ,  1968),  p. A8.
£
Hope M. Smith,  " T h e o ry -R e se a rch -P ra c t ic e ;  Some New 
F ro n t ie r s  f o r  Phys ica l  Education" in Report o f  the 1968 Workshop 
( A s h e v i l l e ,  North C a ro l in a :  Na t iona l  A ss o c ia t io n  f o r  Physical  
Education o f  C o l leg e  Women), p.  118.
1. PURPOSES OF THE STUDY
k
The purpose o f  th e  study was t o  determine the  e f f e c t s  o f  
fo u r  environmenta l  c o n d i t io n s  on th row ing  performance. S p e c i f i ­
c a l l y ,  the  i n v e s t i g a t i o n  concerned the  in f lu e n c e  o f  v a ry in g  the  
e x t e n t  o f  enclosure  o f  a t a r g e t  on th ro w in g  performance as measured 
by accuracy and d i s t a n c e .
A secondary purpose was to  a n a ly z e  the  e f f e c t s  o f  p r a c t i c e  
under one environmenta l  c o n d i t io n  on the performance in o th e r  
environmenta l  s e t t i n g s .
I I .  DELIMITATIONS OF THE STUDY
The study was l i m i t e d  to s e v e n ty - tw o  c o l l e g e  women e n r o l le d  
in physica l  educat ion  c la s se s  a t  L o u is ia n a  S ta te  U n i v e r s i t y  dur ing  
the f a l l  semester o f  1968.  Subjects v o lu n te e re d  from seven 
d i f f e r e n t  types o f  a c t i v i t y  c lasses  (badminton,  c o n d i t i o n i n g  
e x e r c is e s ,  f o l k  dance,  g o l f ,  modern dance,  swimming and t e n n i s ) .
The study o f  motor  performance was l i m i t e d  to  one s k i l l ,  
a two-handed overhead b a l l  throw.
111. LIMITATIONS
A counterba lanced  o rd e r  f o r  t e s t i n g  a t  the f o u r  t a r g e t  
s e t t i n g s  was u t i l i z e d ;  however, the  assignments o f  s u b je c ts  to  
the v a r io u s  t e s t  schedules was not c o m p le te ly  random in t h a t  the  
schedules were  dete rmined l a r g e l y  by th e  s u b je c t s '  f r e e  t im e .
There were a ls o  s l i g h t  v a r i a t i o n s  in the t ime o f  day in which  
c e r t a i n  t e s t  c o n d i t io n s  were g iven due to  the mechanics o f  moving 
the  panels  and t a r g e t s .
By n e c e s s i t y ,  the t a r g e t  c o n d i t io n s  were not i d e n t i c a l  in 
terms o f  the d i r e c t i o n  they  fa c e d ,  the  l o c a t i o n ,  and the amount 
and d i r e c t i o n  o f  e x t e r n a l  l i g h t i n g  from the windows. The ' 'open" 
and " s id e d "  t a r g e t s  faced e a s t ;  the "backed" t a r g e t  faced south;  
and the "e n c lo se d "  t a r g e t  faced n o r th .  The windows were immediate  
l y  a d jac e n t  on the  l e f t  s id e  o f  the "enc losed"  and " s id e d "  t a r g e t s  
and a t  the r e a r  f o r  the "backed" t a r g e t .  The "open" t a r g e t  was 
located  a t  some d i s t a n c e  from the windows, and had a b a s k e t b a l l  
backboard v i s i b l e  a p p ro x im a te ly  f o r t y - f o u r  f e e t  beyond the  
shooti  ng 1in e .
IV .  DEFINITION OF TERMS
Accuracy p er fo rm ance . Accuracy performance in t h i s  study  
was based on the  d is t a n c e  measured c o n c e n t r i c a l l y  from the c e n t e r  
o f  the  t a r g e t .  The h ig h e r  the  score ,  the more a c c u ra te  the  
performance.
D is ta n c e  per form ance . D is ta n c e  performance in t h i s  study  
was based on how f a r  b a l l s  were thrown as measured from the  
f r o n t  o f  the t a r g e t .  The longer  the  throw,  the h ig h e r  the score .
"Open" t a r g e t . The "open" t a r g e t  in t h i s  study r e f e r r e d  
to  a n i n e - f o o t  square canvas located  on a f l o o r  a rea  w i t h  no 
surrounding o r  a d ja c e n t  s t r u c t u r e s  in the immediate v i c i n i t y .
"Backed11 t a r g e t . The "backed" t a r g e t  in t h i s  study had a 
v e r t i c a l  s t r u c t u r e  immediate ly  behind the n i n e - f o o t  t a r g e t  but  
none a t  e i t h e r  s id e .
"S ided"  t a r g e t . The " s id e d "  t a r g e t  in  t h i s  study had 
v e r t i c a l  s t r u c t u r e s  p a r a l l e l  to  th e  t a r g e t  e x tend ing  from j u s t  
behind the  throwing l i n e  to  the back edge o f  the t a r g e t .  There  
was no s t r u c t u r e  immediate ly  behind the t a r g e t .
"Enclosed" t a r g e t . The "enc losed"  t a r g e t  in t h i s  s tudy  had 
v e r t i c a l  s t r u c t u r e s  on th re e  s id es  o f  the n i n e - f o o t  canvas t a r g e t .
CHAPTER I I
REVIEW OF THE LITERATURE
Th is  study was concerned w i t h  the e f f e c t s  o f  v a r i a t i o n s  in 
e n v i ronm enta l  backgrounds on the per formance o f  a s im ple  motor  
s k i l l .  An u n d e rs ta n d in g  o f  how s en s a t io n s  o r  s t i m u l i  a r e  re ce ive d  
and p e rc e iv e d  by an i n d i v i d u a l  was cons ide re d  b a s ic  to  t h i s  s tu d y .  
Research was c i t e d  t h a t  in v o lv ed  the e f f e c t s  o f  env i ronm ent  on an 
i n d i v i d u a l ' s  o b s e r v a t io n s  o f  s t i m u l i  w i t h i n  the  v i s u a l  f i e l d .  In  
a d d i t i o n ,  s t u d i e s  were r e p o r te d  in which motor  performance was 
a na lyzed  under  v a r y in g  e n v i ro n m e n ta l  c o n d i t i o n s .
1. SENSATION AND PERCEPTION OF STIMULI
D is t a n c e  is  p e rc e iv e d  by monocular o r  b i n o c u l a r  v i s i o n ,
u t i l i z i n g  k i n e s t h e t i c  o r  v is u a l  cues.  The d i v i s i o n  o f  these cues
1 2seems to  be f a i r l y  w e l l  e s t a b l i s h e d .  ’ The b a s ic  monocular cues 
t h a t  e l i c i t  s p a t i a l  d i s c r i m i n a t i o n  a re :
1. L in e a r  p e r s p e c t i v e  o r  the  gradual  d is a p p e a ra n c e  o f  the  
v i s u a l  f i e l d  a t  an i n f i n i t e  d i s t a n c e .
^Robert  M. Gagne and Edwin A. F le ishm an ,  Psychology and 
Human Per formance  (New York: H o l t ,  R i n e h a r t  and W ins ton ,  19591)  
p. 198.
2
C la re n c e  H. Graham ( e d . ) ,  V is io n  and V isu a l  P e rc e p t io n  
(New York: John W i le y  £• Sons, I n c . ,  1 9 6 5 ) ,  p.  504.
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82.  A e r i a l  p e r s p e c t i v e  o r  the  increased h a z ines s  o f  o b j e c t s  
as d i s t a n c e  in c re a s e s .
3* Li ght and shade as i t  changes w i t h  v a r y i n g  d i s t a n c e s .
4 .  I n t e r p o s  i t  i on o f  o b je c t s  which c u ts  f u l l  v iew  o f  d i s t a n t  
obj  e c t s .
5 .  R e l a t i v e  s i z e  o f  o b j e c t s  as i t  r e l a t e s  to  p a s t  and p re s e n t  
e x p e r ie n c e s  o r  concepts  o f  th e  i n d i v i d u a l .
6.  Accommodation which a l lo w s  ( th rough muscle a c t i o n )  the  
lens  o f  the  eye to  c o n t r a c t  when focused on n e ar  o b j e c t s  
and r e l a x  on d i s t a n t  o b j e c t s .
B i n o c u l a r  v i s i o n  is  d e f in e d  by D u k e -E ld e r  as the
. . . c o o r d in a t e d  employment o f  the  two eyes in  o r d e r  to  
produce a s i n g l e  mental  im press ion .  . . i t  is  e s s e n t i a l l y  
then a p e r c e p t i o n ,  th e  s in g le n e s s  o f  which r e p re s e n ts  th e  
product  o f  a s y n t h e s is  which works w i t h  a l r e a d y  e l a b o r a t e d  
u n i o c u l a r  s e n s a t i o n . 3
The two a d d i t i o n a l  cues a v a i l a b l e  through b i n o c u l a r  v i s i o n  a re :
1. B i n o c u l a r  p a r a l l a x  ( s t e r e o s c o p i c )  as the  p r e s e n t a t i o n  o f  
two views o f  an o b j e c t  made p o s s i b l e  by th e  l o c a t i o n
o f  th e  eyes.
2 .  Convergence which p ro v id e s  f o r  the inward t u r n i n g  o f
3
S i r  W. S te w a r t  D u k e - E ld e r ,  A Textbook  o f  Ophthalmology 1 
( S t .  Louis:  C. V.  Mosby, 1 9 4 0 ) ,  p. 1038.
4
Harvey C a r r ,  An I n t r o d u c t i o n  t o  Space P e r c e p t io n  (New York:  
Longmans, Green and C o . , 1935)> p.  193.
9eyes on near o b jec ts  and divergence of  eyes f o r  f a r  
o b j e c t s ,
4This  in v e s t i g a t i o n  involved b inocu la r  v i s i o n .  Carr  main­
ta ined t h a t  judgment o f  both the l a t e r a l  range and th e  d is tance  
o f  an o b je c t  can be m a t e r i a l l y  improved through the  use of  
b in o c u la r  v i s i o n .
Vernon"’ c la imed,  " t h e r e  is much previous exper imenta l  
evidence to show the importance o f  the percept ion o f  surrounding  
to  the e s t im a t io n  o f  d i s t a n c e . "  He summarized t h a t  when a sub jec t  
has even a s ide  wa l l  o f  the enclos ing  apparatus v i s i b l e  he w i l l  do 
a b e t t e r  j o b  o f  e s t im a t in g  the d i s t a n c e  of  a c e r t a i n  o b je c t  w i th
monocular v is i o n  than he can w i th  no s ide  wal l  v i s i b l e  and using 
£
b in o c u la r  v i s i o n .  I t  has been shown t h a t  the complete  absence o f  
surroundings to  the v is u a l  f i e l d  makes perception o f  d is tan ce  
impossi b le .
Gibson's research^ dur ing World War I I  a ls o  s tressed  the 
importance o f  environmental  surroundings to judgments about space.
In s t r e s s in g  the f ig u re -g ro u n d  concept,  he claimed t h a t  the 
background o f  an o b je c t  c o n t r ib u te d  more to the s p a t i a l  makeup o f
g
an area than the o b je c t  i t s e l f .  Gibson also s t re s s e d  the f a c t  
c
M. D. Vernon, "The Percept ion  o f  D is ta n ce ,"  The B r i t i s h  
Journal  o f  Psychology, 28:2  (October ,  1937),  l 4 l .
6 1b1d . ,  p. 142.
^James J .  Gibson, The Perc ep t io n  of  the V isu a l  World ( D a l l a s :  
Houghton M i f f l i n  Company, 1950),  230 pp.
^ I b i d . , p . 6.
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t h a t  p er fo rm ance  in a space environment r e f l e c t s  an i n d i v i d u a l ' s
“ sensat ion"  and “ p e r c e p t io n "  o f  the  c o n t r o l l i n g  f a c t o r s .  The
"s e n s a t io n s "  he f e e l s  w i l l  be somewhat u n i fo r m  among i n d i v i d u a l s
because t h e y  come as a r e s u l t  o f  one 's  o r g a n i c  equipment.  In
c o n t r a s t ,  he c la im ed ,  p e r c e p t i o n s  a re  more dependent upon th e
i n d i v i d u a l s '  p a s t  e x p e r ien c e s  and would t h e r e f o r e  be more v a r i e d ,  
q
Gibson a l s o  s t a t e d  t h a t  sensory  d a ta  must be o rg an ized  i n t o  
such c a t e g o r i e s  as c o l o r ,  sound, shapes,  d i s t a n c e s  and o b j e c t s  
w h i le  p e r c e p t i o n s  are  i n d i v i d u a l l y  fo rm u la te d  i n t o  models and 
sea les  i n t e r n a l 1y .
S m i t h ^  in h is  s tudy  o f  th r e e  and f o u r  y e a r  o ld  c h i l d r e n  
suggested t h a t  the  change in  concept from depth  to  d is t a n c e  
(perceived d e p th  scaled in u n i t s )  is p ro b a b ly  a motor development  
th a t  matures  about the same t im e  as the l e a r n i n g  o f  d i s t a n c e  
u n i t s .  Gagne and F l e is h m a n ^  gave the example o f  two p e o p le ,  one 
o f  whom was b e t t e r  a t  j u d g i n g  d is t a n c e  on the  b a s is  o f  " f o o t  s c a le "  
but was s i m i l a r  to  another  person in j u d g i n g  " s t i c k  l e n g t h s . "  Th is  
i n fe r r e d  t h a t  each could see  t h e  " s t i c k  l e n g t h "  ( s e n s a t io n )  b u t  
must i n t e r n a l l y  ( p e r c e p t u a l l y )  be aware o f  " f o o t  l e n g t h . "
9 l b i d . ,  p.  13.
^°01 in  W. Smith,  " S p a t i a l  P e rc e p t io n  and P lay  A c t i v i t i e s  o f  
Nursery School C h i l d r e n . 11 P e r c e p tu a l  and Motor  S k i l l s . XXI (Au gust ,  
1965),  260 .
^ G a g n e  and F le ishman,  o £ .  ci  t . , p. 202 .
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12Gibson cla imed t h a t  s p e c i f i c  sca les  such as c o l o r  wave length  
can be in f lu e n c e d  by p rev io u s  exper iences  w i t h  c o l o r .
The quest ion  o f  whether  p e rce p t io n  is inna te  or de ve lo p ­
mental has not been re s o lv e d ,  but most t h e o r i s t s  a re  in agreement
13t h a t  i t  t r a n s p i r e s  in s id e  the organism.
1
Smith and Smith s t a t e d  th a t  the p re se n t  th e o r ie s  o f  the  
pe rce p tua l  process ignore  one very  s i g n i f i c a n t  type o f  problem.  
Subjects  use v is u a l  s t i m u l i  and var ious  o b s e rv a t io n a l  c o n d i t io n s  
every  day to  p e rc e iv e  a b s o lu te  d is ta n c e s ,  but the rese arch er  has 
f a i l e d  to e s t a b l i s h  what these de te rm inants  are  and in what  
p ro g re s s iv e  degree they a re  needed. They i l l u s t r a t e d  t h i s  by 
quest io n in g  sub jec ts  as to what is involved in d ec id in g  t h a t  a 
puddle is too wide to  step across ,  or  a space is too small  to  park  
a c a r .  They suggested t h r e e  causes f o r  t h i s ,  the f i r s t  being the  
f a i l u r e  o f  t h e o r i s t s  to con s id er  t h a t  motor fu n c t io n s  o f  the  
s u b je c t  can a s s i s t  as d e te rm in a n ts  o f  the ab so lu te  d is ta n c e  
p e r c e p t io n .  The assumption of  Smith and Smith is  t h a t  " t h e  space 
which is o f  g r e a t e s t  importance to the m o b i le  S (s ub jec t }  on a
12 Gibson, o£.  ci t . . p. 213.
13M. D. Vernon, A F u r t h e r  Study o f  V isua l  P e rcep t ion  (New 
York: Cambridge U n i v e r s i t y  Press ,  1952) ,  p.  23 .
14P a t r i c i a  C. Smith and 01 in W. Smith ,  " B a l l  Throwing  
Responses to P h o t o g r a p h i c a l l y  Por t rayed  T a r g e t s , "  Journal  o f  
Exper imental  Psychology. 62 (August,  1 9 & 0 ,  2 23 -23 3 .
12
15ground s u r fa c e  is the  space o f  h is  immediate e n v i r o n m e n t . "  The 
second cause o f  f a i l u r e  in v o lv e s  a v iew by the  authors  t h a t  l i g h t  
e n t e r i n g  the  e ye ,  r a t h e r  than b e in g  an independent v a r i a b l e ,  is  
dependent upon the  s u b j e c t ' s  movement in space and h is  p o s t u r e ,  
both o f  which a r e  dynamic and must be independent v a r i a b l e s .
The t h i r d  problem in  re se a rc h  co n ce rn in g  a b s o l u t e  d i s t a n c e  
p e r c e p t io n  in v o lv e s  a la c k  o f  in s t r u m e n t a t io n  t h a t  p e rm i ts  the  
v a r i a t i o n  and c o n t r o l  o f  v i s u a l  s t i m u l i  and th e  c o n t r o l  o f  postures
a p p r o p r i a t e  to  the  d i s t a n c e s  to  be ju d g e d .
16C r a t t y  suggested a need f o r  more i n v e s t i g a t i o n  in space 
p e r c e p t i o n  in the  f o l l o w i n g  s ta te m e n t :  . . l ess  f r e q u e n t  a re
s t u d i e s  which have a t tem pted  to  a s c e r t a i n  th e  manner in which  
humans o r g a n i z e  complex in f o r m a t i o n  o c c u r r i n g  in a t h r e e - d im e n s io n a l  
and moving space f i e l d ,  d e s p i t e  th e  f a c t  t h a t  i t  is  in  t h i s  k ind  o f  
s i t u a t i o n  w i t h  which the s p o r ts  p e r fo rm e r  is  c o n s t a n t l y  c o n f r o n t e d . "  
He p o in te d  out  t h a t  two o f  th e  a t t r i b u t e s  demonstrated  by peop le  in 
h a n d l in g  v a r io u s  s p a t i a l  problems in vo lv ed  t h e  a b i l i t y  to p u l l  
t o g e t h e r  in f o r m a t io n  about a s i t u a t i o n  and t h e  a b i l i t y  to  be 
f l e x i b l e  in  a v a r i e t y  o f  judgments t h a t  m ight  be made.
In  summary, th e  l i t e r a t u r e  i n d i c a t e s  t h a t  e s t i m a t i o n  o f  an 
a b s o l u t e  t a r g e t  d i s t a n c e  is  in f lu e n c e d  by numerous v is u a l  and
15 l b i d . .  p. 2 2 3 .
^ B r y a n t  J .  C r a t t y ,  Movement Behav io r  and Motor Learn in g  
( P h i l a d e l p h i a :  Lea and F e b i g e r ,  IS&^T, p.  f0 7 *
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k i n e s t h e t i c  cues. The maximum cues a v a i l a b l e  r e s u l t  from b in o c u la r  
v i s i o n .  The environment  or v is u a l  f i e l d  can g r e a t l y  in f lu e n c e  the 
judgment o f  a b s o lu t e  d i s t a n c e .  Each i n d i v i d u a l ' s  judgment o f  the  
d i s t a n c e  w i l l  r e f l e c t  a f a i r l y  un i fo rm  o rg a n ic  " s e n s a t io n 11 o f  the  
s t i m u l i  and a h i g h l y  i n d i v i d u a l  " p e r c e p t io n "  o f  the v is u a l  f i e l d .  
Whether t h i s  p e rc e p t io n  is in n a te  or  developed over  a p e r io d  o f  
years  is  not known. The problems o f  s tudy ing  p e rcep tu a l  process  
are  numerous in dynamic s i t u a t i o n s .
I I .  ENVIRONMENTAL EFFECTS ON OBSERVATIONS IN 
THE VISUAL FI ELDS
H o d g e ^  s tu d ie d  the e f f e c t s  o f  i r r e l e v a n t  in fo r m a t io n  in a 
s t a t i c  p ic t u r e d  v is u a l  f i e l d  on th e  judgment o f  form and s i z e  o f  
f i g u r e s .  He found t h a t  in c re a s in g  amounts o f  i r r e l e v a n t  in fo rm a t io n  
d e t r i m e n t a l l y  in f lu e n c e d  the d i s c r i m i  n a t io n  performance. He 
s tressed  the  f a c t  t h a t  the i r r e l e v a n t  in fo r m a t io n  should be such 
t h a t  i t  i s  a t  o t h e r  t imes r e l e v a n t .  He f e l t  the i r r e l e v a n t  
i n fo rm a t io n  c rea te d  c o m p e t i t io n  among the  p o s s ib le  responses.
1 g
Gottsdanker  experimented w i t h  a number o f  background cues 
which were used in  e s t im a t i n g  r a t e  o f  a c c e l e r a t i o n .  A border  and
^ M e l t o n  H. Hodge, "The I n f l u e n c e  o f  I r r e l e v a n t  In fo rm a t io n  
Upon Complex V isu a l  D i s c r i m i n a t i o n , "  Journal  o f  Exper imenta l  
Psychology, 57 (Ja nuary ,  1959))  1 -5 .
18 Robert  G ot tsdanker ,  "Assessment o f  Mot ion as In f lu e n c e d  
by S t r u c t u r e  o f  Background,1:1 Scandinavian Journal  o f  Psychology, 
i l l  (F e b ru a ry ,  1 962 ) ,  122-128.
one c lo se  landmark were found to  be the  bas ic  needs s in ce  a d d i t i o n a l  
landmarks produced no g r e a t e r  improvement.  A d i s t i n c t i o n  was made 
between "landmarks" and " f i n e  l i n e s "  s e rv in g  as a background e f f e c t .  
When these " f i n e  l i n e s "  were i r r e g u l a r  in spac ing they e l i c i t e d  
b e t t e r  judgments o f  a c c e l e r a t i o n  by the  s u b je c t s .  I t  was suggested  
t h a t  the " f i n e  l i n e s "  produced an e f f e c t  s i m i l a r  to a te x tu re d  
s u r fa c e ,  which tends to  have a s t a b i l i z i n g  e f f e c t  and may c o n t r i b u t e
to  the b e t t e r  assessment o f  a c c e l e r a t i o n .
19Asch and W i tk in  conducted a s e r ie s  o f  s tu d ie s  In which an 
exper im enta l  room could be t i l t e d  a t  v a ry in g  a n g le s .  They t r i e d  
to  determine  i f  i n d i v i d u a l s  based judgments o f  the  v e r t i c a l  and 
h o r i z o n t a l  on v is u a l  images o f  the surrounding a rea  o r  on b o d i l y  
sensat ions  brought about by g r a v i t a t i o n a l  p u l l .  As the s tu d ie s  
progressed they  found s t r i k i n g  in d i v i d u a l  v a r i a t i o n s  u n t i l  they  
were ab le  to  summarize t h a t  the d i f f e r e n c e s  must be a t t r i b u t e d  to  
the c h a r a c t e r i s t i c s  o f  the p e r c e i v e r .  Those des ignated  as f i e l d -  
dependent tended to make judgments based on v is u a l  observ a t ions  
w h i le  those des ignated  as f i e l d - i n d e p e n d e n t  r e l i e d  more on the  p u l l  
o f  g r a v i t y  o r  a sense o f  f e e l . ^
19 S. E. Asch and H. A. W i t k i n ,  " S tu d ie s  in Space O r i e n t a ­
t i o n :  1. P e rc e p t io n  o f  the U p r ig h t  w i t h  D is p lace d  V isua l  F i e l d s , "  
Journal  o f  Exper imenta l  Psychology . 38 (June,  19^8 ) ,  325-337*
20 Herman A. W i t k i n ,  "The P e rc e p t io n  o f  the  U p r i g h t , "  
S c i e n t i f i c  Am er ica . 210 (F e b ru a ry ,  1959)*  3 - 8 .
A review o f  the s i z e - d i s t a n c e  theory  was presented by Andreas.  
He main ta ined  t h a t  when o r d i n a r y  environment  is  in v o lv e d ,  research  
shows a c lo se  r e l a t i o n s h i p  between p e r c e iv in g  o f  s i z e  and p e r c e iv in g  
o f  d i s t a n c e .  "So strong is  the  s i z e - d i s t a n c e  r e l a t i o n s h i p  in p e r ­
c e p t io n  t h a t  when a l l  d i s t a n c e  cues except s i z e  are  e l i m i n a t e d ,  s i z e
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becomes the d e te rm in in g  f a c t o r  in the p e rc e p t io n  o f  d i s t a n c e . "  
P erc e p tu a l  t h e o r i s t s  use the term "unconscious in fe r e n c e "  when
judgments about s i z e  are  based on d is ta n c e  o r  d is ta n c e  based on
si ze .
Basic v is u a l  i l l u s i o n s  tend to  make o b je c t s  t h a t  a re  the
same s i z e  appear l a r g e r  i f  they  a re  enclosed and s m a l le r  i f  they  
23are  in the open.
in summarizing the l i t e r a t u r e ,  research  in d i c a t e s  t h a t  w i th  
paper and p e n c i l  forms and f i g u r e s ,  an inc rea se  in v is u a l  cues 
does not n e c e s s a r i l y  increase  d i s c r i m i n a t i o n  performance.  In some 
cases,  q u a n t i t y  may be d e t r i m e n t a l  in t h a t  i t  is  d i s t r a c t i n g  to  
the judgment t o  be made. D is tance s  a re  judged accord ing to  known 
s iz e s  o f  o b je c t s  and equal  s iz e d  o b je c ts  can appear d i f f e r e n t  in 
s i z e  depending on t h e i r  sur round ings .  In  the  one study in which
21
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6- Son, I 9 6 0 ) ,  290 pp.
22 l b i d . , p.  283.
23 M. Luckiesh,  Vi sual  I 1 lus ion (New York: Dover P u b l i c a t i o n ,  
I n c . ,  1965),  p.  5^.
judgments o f  rea l  o b je c t s  were made, W i t k i n  suggested t h a t  
p e rc e p t io n  o f  the  v e r t i c a l  may be determined by p e r s o n a l i t y  
c h a r a c t e r i s t i c s  which a r e  f i e ld - d e p e n d e n t  (based on v is u a l  domin­
ance) o r  f i e I d - i n d e p e n d e n t  (based on b o d i l y  s e n s a t io n s ) .
111. ENVIRONMENTAL EFFECTS ON MOTOR PERFORMANCE
The i n v e s t i g a t o r  was ab le  to f i n d  o n l y  a few s tu d ie s  
s p e c i f i c a l l y  d i r e c t e d  toward environmental  s t r u c t u r e  and motor  
performance. Four were found t h a t  were p e r t i n e n t  to t h i s  s tudy;  
two in v o lv in g  a d i r e c t  change in environment  and two in which the
environment  was changed i n d i r e c t l y .
25H a r r i s  i n v e s t i g a t e d  the performance o f  c o l le g e  women on 
a novel  b a l l  c a tc h in g  s k i l l  ag a in s t  two d i f f e r e n t  backgrounds.
One background was s o l i d  in c o lo r ;  the o t h e r  was f i l l e d  w i t h  images 
s i m i l a r  in s i z e  to  the b a l l  involved.  She found no s i g n i f i c a n t  
d i f f e r e n c e  in the l e a r n i n g  speed under the two c o n d i t io n s ,  but  
th e r e  was a s i g n i f i c a n t  d i f f e r e n c e  in the c a t c h in g  performance  
when executed in f r o n t  o f  the s o l id  background. This study  
a c t u a l l y  involved the f ig u r e -g r o u n d  co n ce p t .  The author  noted  
t h a t  hardwood w a l l s  were v i s i b l e  on the p e r i p h e r y  of  the backdrops  
and t h a t  t h i s  should have been c o n t r o l l e d  because of the p o s s ib le  
in f lu e n c e  on the t o t a l  v i s u a l  f i e l d .
^ W i t k i n ,  i o c . c i  t .
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Janet Cathryn H a r r i s ,  " E f f e c t  o f  V isu a l  Background on 
B a l l  I n t e r c e p t i o n  (u npu b l ished  M aster 's  t h e s i s ,  U n i v e r s i t y  o f  
C a l i f o r n i a ,  Los Angeles ,  1 96 6 ) ,  pp. 1 -76 .
T u r v e y  c r e a t e d  two room en v i ro n m e n ts  and s t u d ie d  t h e i r  
e f f e c t  on warm-up p e r fo rm a n c e  on a s t a b i l o m e t e r  t a s k .  H is  
" p a u p e r i z e d "  room c o n s i s t e d  o f  ba re  w a l l s  p l u s  the a p p a ra tu s  f o r  
t e s t i n g .  He then c r e a t e d  an " e n r i c h e d "  room which d i s p l a y e d  
b r i g h t  p i c t u r e s ,  c o lo r e d  p a p e r ,  a l a r g e  w h i t e  s c r e e n ,  p lu s  
numerous o b j e c t s .  He t h e o r i z e d  t h a t  v i s u a l  r e c e p t o r s  would f a i l  
to  a d e q u a t e l y  r e c e i v e  and a d j u s t  to  t h e  e n v i r o n m e n ta l  change and 
a decrement would occur  in  t h e  warm-up s c o re s  f o l l o w i n g  a change  
in p r a c t i c e  rooms. The observed  d i f f e r e n c e s  in  the  s co re s  f o l l o w ­
ing a room change were n o t  s i g n i f i c a n t .
27Snyder  and Pronko d id  an e x t e n s i v e  s tu d y  o f  s p a t i a l
in v e r s i o n  w i t h  one s u b j e c t .  One o f  the i n v e s t i g a t o r s  wore lens
t h a t  i n v e r t e d  a l l  v i s u a l  images f o r  a p e r io d  o f  t w e n t y - s e v e n  days .
J u s t  p r i o r  t o  w e a r in g  t h e  i n v e r t i n g  lens he wore tu bes  around h i s
eyes t h a t  l i m i t e d  h is  v i s u a l  f i e l d  to  tw e n ty  d e g r e e s .  He noted
t h a t  t h i s  had l i t t l e  e f f e c t  on card s o r t i n g  t a s k s  b u t  t h a t  gross
motor tasks  such as w a l k i n g  down s t a i r s  p r e s e n te d  s e r i o u s
prob lem s.  " W a lk in g  b e h a v i o r  seemed to  be a f u n c t i o n  o f  r e s t r i c t e d
v i s i o n  as much as i n v e r s i o n .  Ob jec ts  w h ich  were  b e in g  p e r c e iv e d
28could n o t  be r e l a t e d  t o  o t h e r s  o u t s i d e  th e  range o f  v i s i o n . "
26M i c h i l  T .  T u r v e y ,  " T h e  E f f e c t s  o f  Change in Environment  Upon 
the P o s t - T e s t  Per form ance  o f  a Gross M otor  S k i l l  (u n p u b l is h e d  M a s t e r ' s  
t h e s i s ,  Ohio S t a t e  U n i v e r s i t y ,  Columbus, 1 9 6 * 0 ,  pp.  1 - 2 7 .
27 F .  W. Snyder and N. H. Pronko , Vi s ion wi th S p a t i  a 1 In v e r s  ion 
( W i c h i t a ,  Kansas: U n i v e r s i t y  o f  W i c h i t a  P r e s s ,  1 9 5 2 ) ,  144 pp.
2 8 l b i d . ,  p.  9 7 .
There was the  in f e r e n c e  th a t  p e r c e p t i o n  o f  the  t o t a l  v i s u a l  f i e l d
was im p o r ta n t  in  gross motor t a s k s .
29Smith and Smith  conducted a s e r ie s  o f  ex p e r im en ts  to
d e te r m in e  whether  photographs o f  a t a r g e t  would e l i c i t  s i m i l a r
per form ance  o f  i n d i v i d u a l s  in b a l l  th rowing  tasks  as d id  the rea l
t a r g e t s .  When u s in g  photographs o f  t a r g e t s  th e y  found t h a t  "motion
p a r a l l a x ,  b i n o c u la r  d i s p a r i t y ,  accommodation and convergence were
e l i m i n a t e d  as cues f o r  the a b s o lu t e  d is t a n c e  in v o lv e d  in motor
r e s p o n s e s . I t  was shown t h a t  when a l l  o t h e r  f a c t o r s  are
c o n s t a n t ,  " t h e  f u n c t i o n i n g  o f  a im in g  the eye by caus ing  the  head
31to  be p o s i t i o n e d  is  a d e te r m in a n t  o f  pe rce ive d  d i s t a n c e . "
Based on a v e r y  d i v e r s i f i e d  and l i m i t e d  number o f  s t u d i e s ,  
i t  was in d i c a t e d  t h a t  what an i n d i v i d u a l  views in  the  env i ronm ent  
seems t o  a f f e c t  gross motor p e r fo rm a nce .
CHAPTER I I I
PROCEDURE
I .  OVERVIEW OF PROCEDURE
Seventy -two c o l le g e  women vo lunteered  to be tes ted  on a 
throwing s k i l l  which was performed under fo u r  c o n d i t io n s  and 
measured from two aspects .  The f o u r  c o n d i t io n s  consisted of  
changing the width and depth o f  the area surrounding a h o r iz o n ta l  
t a r g e t  by use o f  movable v e r t i c a l  s t r u c t u r e s .  Target A, the  
"open" t a r g e t ,  had no v e r t i c a l  s t r u c t u r e  in the immediate v i c i n i t y .  
Ta rg e t  B, the "backed" t a r g e t ,  had a v e r t i c a l  backing immediately  
behind the t a r g e t .  Ta rg e t  C, the "s id ed "  t a r g e t ,  was open behind  
but had two v e r t i c a l  panels t h a t  enclosed the area along the sides  
from the throwing l i n e  to  the back edge o f  the t a r g e t .  Ta rg e t  D, 
the "enclosed" t a r g e t ,  had both the s ide  s t r u c tu r e s  and the back 
s t r u c t u r e .
A f t e r  p r a c t i c e  throws and t r i a l s  a t  one o f  the t a r g e t s ,  
sub jec ts  were given f i f t e e n  t r i a l s  under fo u r  c o n d i t io n s .  Each 
b a l l  thrown was scored f o r  accuracy and d is t a n c e .  The s u b je c t 's  
accuracy and d is ta n c e  scores consis ted  o f  the t o t a l  po in ts  scored 
dur ing  the f i f t e e n  t r i a l s .  These scores were then analyzed to  
determine i f  the re  were d i f f e r e n c e s  in performance brought about by 
the s t r u c t u r a l  v a r i a t i o n s  surrounding the t a r g e t .
[ I . SUBJECTS
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Sub j ects
The sub jec ts  f o r  t h i s  study were s ev e n ty - tw o  c o l l e g e  women 
e n r o l l e d  in p hys ica l  educat ion  c la s ses  a t  Lo u is ia n a  S t a t e  U n i v e r s i t y  
d u r in g  the F a l l  Semester o f  1968- 6 9 . The s u b je c ts  were obta ined  
from a v a r i e t y  o f  a c t i v i t y  c la sses  in c lu d in g  f o l k  and modern dance,  
badminton, t e n n i s ,  g o l f ,  c o n d i t io n in g  e x e r c is e  and swimming. The
s u b jec ts  ranged in age from seventeen to  t w e n t y - t h r e e .
P r a c t i c e  and Test  Schedule
In an e f f o r t  to  have a l l  p o s s ib le  combinat ions inc luded in 
the o rd e r  o f  t e s t i n g ,  a predetermined schedule was a r ranged .  This
schedule  (Appendixes A through C) insured t h a t  the  t ime o f  day
f o r  t e s t i n g  and the sequence in p e r fo rm ing  under the f o u r  c o n d i ­
t io n s  was randomized as much as p o s s i b l e .  Every p o s s ib le  o rd e r  
f o r  ta k in g  the fo u r  t e s t s  was in c lu d e d .
Because the schedule  was p red eterm in ed ,  each s u b je c t  
was assigned a schedule  sequence t h a t  was conven ien t  f o r  h e r .
Of the s eventy - tw o  s u b je c t s ,  e ig h t e e n ,  o r  o n e - f o u r t h ,  had t h e i r  
p r a c t i c e  throws a t  th e  "open" t a r g e t ;  e ig h te e n  had t h e i r  p r a c t i c e  
a t  the "backed" t a r g e t ;  e ig h te en  had t h e i r  p r a c t i c e  a t  the  " s id e d "  
t a r g e t ;  and e ig h te en  had t h e i r  p r a c t i c e  a t  the  "enc losed"  t a r g e t .
The s u b jec ts  were te s ted  in t h r e e  waves,  t w e n t y - f o u r  
d u r in g  each wave. Each wave had s i x  s u b jec ts  p r a c t i c i n g  a t  each 
o f  the f o u r  c o n d i t io n s .
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111. TESTING EQUIPMENT
Targets
Three w hi te  p l a s t i c  t a r g e t s ,  n ine f e e t  square,  were used 
(F ig u re  1 ) .  One t a r g e t  was used f o r  two separa te  c o n d i t io n s .  A l l  
t a r g e ts  had a red c e n t e r  c i r c l e  one f o o t  in d ia m e te r ,  and s ix  
a d d i t i o n a l  c i r c l e s  each measuring s ix  inches in w id th .  This  
width  included the t h r e e - q u a r t e r  inch l in e s .  These markings  
were used in measuring the  accuracy p o r t io n  o f  the t e s t .  The 
scor ing  involved seven po in ts  f o r  the c e n te r  c i r c l e  w i th  one less  
p o in t  f o r  each c i r c l e  moving toward the p e r im e te r  (6 ,  5,  3 ,  2,
l ) .  A b a l l  landing on a l i n e  scored the h ig h e r  of  the two numbers. 
Each t e s t  consis ted  o f  f i f t e e n  throws per s u b je c t  which provided  
a p o ss ib le  range in scores of  ze ro  to  105 p o in ts .  These po in ts  
c o n s t i t u t e d  the d e v i a t i o n  from the c en ter  and formed the basis  
f o r  the s u b je c ts '  accuracy performance.
Each t a r g e t  had, in a d d i t io n  to  the c o n c e n t r ic  c i r c l e s ,  
a s e r ie s  o f  n ine p a r a l l e l  sec t ions  t h a t  were used in measuring 
the d is ta n c e  of  the throws. Each sec t io n  was one f o o t  in depth  
and marked w i th  o n e -q u a r te r  inch red tape .  The sections increased  
in va lue  (0 ,  1, 2,  3 ,  5,  6 ,  7,  8 )  the f u r t h e r  in to  the t a r g e t
the b a l l  was thrown. Zero po in ts  were scored in f r o n t  o f  the  
t a r g e t ;  then each sec t ion  increased one p o in t  w i th  the c en te r  area  
having a va lue  o f  fo u r  and the f a r  end o f  the t a r g e t  having a va lue  
o f  e i g h t  p o in ts .  A b a l l  landing on a l i n e  scored the h igher  o f  the
22
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two numbers. The d is tan ce  per fo rmance  score was based on th e  same 
f i f t e e n  throws made in the a c c u ra cy  performance. A range o f  z e r o  
to  120 was p o s s ib le  w i th  the b e s t  d is ta n c e  score  being c lose  to  
s i x t y  (15 x 4 ) .  A d is tan ce  s c o re  g r e a t e r  than s i x t y  in d ica te d  the  
s u b j e c t  tended to  overshoot th e  t a r g e t ,  w h i le  one less than s i x t y  
i n d ic a t e d  t h a t  she g e n e r a l ly  u n d e rsh o t  the t a r g e t .
Bal 1
A number seven playground b a l l  was used f o r  the two-handed 
overhead throw.  A l l  throws were made from a l i n e  nineteen f e e t  
f rom  the t a r g e t  c e n t e r .  Using t h i s  d is tan ce  and b a l l ,  i t  was 
assumed t h a t  s t r e n g t h ,  o th e r  than a minimum l e v e l ,  was not a 
v a r  i a b le .
V e r t i c a l  S t r u c t u r e s
Four movable plywood p a n e ls  were c o n s t ru c te d  that  measured 
e i g h t  f e e t  high and twelve  f e e t  w id e .  T h e i r  c o l o r  c lo s e ly  matched  
the  c o l o r i n g  on the gymnasium w a l l s .  A l l  o t h e r  v e r t i c a l  s t r u c t u r e s  
in the  study were actual  p o r t io n s  o f  the gymnasium w a l l s .
IV .  TESTING ENVIRONMENT
The t e s t i n g  in th is  s tudy  was done in the  women's gymnasium 
a t  L ou is iana  S t a t e  U n iv e r s i t y  on Wednesdays between 10:30 a.m. and 
1:30  p.m. and on Fr idays  between 1 2 :00  p.m. and 3 : 0 0  p.m. The 
l i g h t i n g  in the  gymnasium was a combinat ion o f  th e  c e i l i n g  l i g h t s  
and o u ts id e  l i g h t i n g  through the  windows. The random order  in
ih
t e s t i n g  he lped to  c o u n te r b a la n c e  the morning and a f te rn o o n  d a y l i g h t  
th roughout th e  f o u r  c o n d i t i o n s .
The “ Open11 T a r g e t
The "open11 t a r g e t  ( F i g u r e  2)  was p o s i t i o n e d  so t h a t  no 
v e r t i c a l  s t r u c t u r e  was w i t h i n  e ig h te e n  f e e t  o f  the  t a r g e t .  The 
a re a  behind th e  t a r g e t  had no w a l l  s t r u c t u r e  f o r  a d i s t a n c e  o f  
one hundred f e e t .  I t  was b e l i e v e d  t h a t  th e  l i n e s  on the  gymnasium 
f l o o r  d id  n o t  have any i n f l u e n c i n g  e f f e c t  on the  s u b j e c t ' s  
p e r c e p t io n  o f  th e  ta s k .
The "Backed" T a r g e t
The "backed"  t a r g e t  ( F i g u r e  3,  page 26 )  was lo c a te d  on the  
f l o o r  j u s t  in  f r o n t  o f  one o f  t h e  gymnasium s id e  w a l l s .  The back  
edge o f  the  t a r g e t  was f l u s h  w i t h  the w a l l .  No v e r t i c a l  s t r u c t u r e s  
were v i s i b l e  w i t h i n  e ig h te e n  f e e t  on e i t h e r  s id e  o f  the t a r g e t .
The "S ided"  T a r g e t
The " s i d e d "  t a r g e t  ( F i g u r e  b ,  page 2 7 )  was located  so t h a t  
th e  l e f t  s id e  o f  the  t a r g e t  was a d ja c e n t  t o  one o f  the s id e  w a l l s  
o f  the gymnasium. Two o f  th e  movable  pa ne ls  were  arranged a long  
th e  r i g h t  s id e  o f  the t a r g e t .  T h is  p ro v id ed  v e r t i c a l  s t r u c t u r e ,  
a t  l e a s t  e i g h t  f e e t  h igh ,  e x t e n d i n g  from one f o o t  behind th e  
th rowing  l i n e  to  the back edge o f  the p l a s t i c  t a r g e t .  The movable  
pane ls  were a lways a d ju s ted  so t h a t  no f l o o r  showed between the  
p l a s t i c  t a r g e t  and the s id e  p a r t i t i o n .  The a r e a  behind t h e
FI GURE 2 
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t a r g e t  had no w a l l  s t r u c t u r e  f o r  a d i s t a n c e  o f  one hundred f e e t  and 
was a lm ost  i d e n t i c a l  to  the  "open" t a r g e t  from the s t a n d p o in t  o f  
equipment showing in the  background.
The " E n c lo s e d 11 T a r g e t
The " e n c lo s e d "  t a r g e t  ( F i g u r e  5) was lo c a te d  in one c o rn e r  
o f  the  gymnasium. The p l a s t i c  t a r g e t  was secured to  the  f l o o r  so 
t h a t  the l e f t  s id e  was f l u s h  w i t h  the  end w a l l  and the  back o f  the  
t a r g e t  was f l u s h  w i t h  the  s id e  w a l l .  Two o f  the  movable p a r t i t i o n s  
were a d ju s t e d  so t h a t  the  v e r t i c a l  s t r u c t u r e  was a d ja c e n t  to  the  
r i g h t  s id e  o f  the  t a r g e t .  A g a in ,  as w i t h  th e  " s i d e d "  t a r g e t ,  t h i s  
pro v id e d  v e r t i c a l  s t r u c t u r e s ,  a minimum o f  e i g h t  f e e t  in h e i g h t ,  
e x te n d in g  from one f o o t  behind the  th ro w in g  l i n e  t o  t h e  back edge 
o f  the  p l a s t i c  t a r g e t .
Scorers  and R e t r i e v e r s
The s c o r e r  can be noted in each o f  the f i g u r e s  showing the  
t a r g e t  c o n d i t i o n s  ( F i g u r e s  2 ,  3 ,  5 ) .  The s c o re r  always stood
in th e  same r e l a t i v e  p o s i t i o n  to  the  t a r g e t ,  a t  a p o i n t  on the  
r i g h t  i n s id e  edge o f  the p l a s t i c  t a r g e t  d i r e c t l y  o p p o s i te  the  
t a r g e t  c e n t e r ,  in the  f i f t h  d is t a n c e  zone.  A f t e r  each throw,  the  
s c o r e r  p lace d  a w h i t e  w e ig h ted  d i s c  on the spot where the  b a l l  h i t  
the  t a r g e t .  When a s u b j e c t  completed f i v e  throws,  she r o t a t e d  w i th  
a p a r t n e r  and the  s c o r e r  recorded those f i v e  scores on a c a rd .
T h is  procedure  c ont inued  u n t i l  each s u b je c t  had completed f i f t e e n  
th rows.
FIGURE 5 
"ENCLOSED" TARGET
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The b a l l  r e t r i e v e r  was n o t  v i s i b l e  to the s u b je c t  a t  the  
"backed" ,  " s i d e d " ,  o r  "enclosed"  t a r g e t s .  She w a i t e d  behind the  
s u b je c t  a t  the "backed"  and "e n c lo se d "  t a rg e ts  u n t i l  the b a l l  had 
been thrown. A t  th e  "s ided"  t a r g e t  the r e t r i e v e r  stayed behind  
the panel ing  on the  r i g h t  s ide u n t i l  the b a l l  had been thrown.
At  the "open" t a r g e t  the r e t r i e v e r  stood next to the  c lo s e s t  w a l l  
and was in the p e r i p h e r a l  range o f  the s u b je c t .  However, she d id  
not move u n t i l  a f t e r  the b a l l  was thrown and was back in p o s i t i o n  
b e fo re  the sco re r  a l low ed  the n e x t  b a l l  to be thrown.
V. PROCEDURE FOR THE BALL THROWING TASK
The s u b jec ts  a r r i v e d  f o r  t h e i r  f i r s t  p r a c t i c e  session in  
groups o f  f o u r .  A s s is t a n t s  aided the subjects  in l ea rn in g  how to  
execute  the throw.  The f o l l o w i n g  p o in ts  were s t re s s e d :
1. The b a l l  was s t a r t e d  from above or behind the head and 
thrown us ing  two hands in an overhead p a t t e r n .
2. The b a l l  was to be thrown w i th  a loop p a t t e r n  r a t h e r  than 
a f l a t  t r a j e c t o r y .
3.  The b a l l  was to be thrown so t h a t  i t  landed as c lo se  t o  
the t a r g e t  c e n te r  as p o s s i b l e .  At no t im e  were the  
sub jec ts  t o l d  the t r u e  purpose of  the s tudy  but were  
encouraged to  score as w e l l  as p o s s ib le .
A f t e r  p r a c t i c i n g  the throw under s u p e r v is io n ,  they were 
assigned to one o f  th e  fo u r  t a r g e t s  and proceeded to  execute f i f t e e n  
p r a c t i c e  throws under  one s p e c i f i c  c o n d i t io n .  The procedure
f o r  the f i f t e e n  throws was the same in p r a c t i c e  as d u r in g  the t e s t .  
Subjects  worked in p a i r s .  One s u b je c t  took f i v e  throws w h i le  her  
p a r t n e r  w a i ted  behind a b lackboard in o rd e r  to p re v e n t  her observa ­
t i o n  o f  o th e r  s u b jec ts  th row ing .  A f t e r  f i v e  throws, the p a r tn e r s  
changed p lace s .  This continued u n t i l  each s u b je c t  had completed  
her f i f t e e n  throws. When f i n i s h e d  they were t o ld  t h a t  t h i s  had 
been a p r a c t i c e  session and t h a t  next t ime they would be te s te d  to  
see how w e l l  they  could do.
Each o f  the t w e n t y - f o u r  s u b jec ts  t h a t  p r a c t ic e d  on Wednesday 
re tu rned  F r id a y  and was te s te d  a t  two o f  the c o n d i t i o n s .  Upon 
a r r i v a l  a t  the gymnasium, the  s u b je c ts  were a l lowed as many warm-up 
throws as they de s i re d  in a c o r r i d o r  out o f  s ig h t  o f  the t a r g e t s .  
They were then brought i n t o  the gymnasium and were t e s t e d .  Two 
s u b je c ts  a l t e r n a t e d  a t  one t a r g e t ,  w h i l e  two more a l t e r n a t e d  a t  a 
second t a r g e t  (see schedule in Appendixes A, B, and C ) .  A f t e r  
com ple t ing  t h e i r  f i f t e e n  t r i a l s  a t  the f i r s t  t a r g e t ,  they  repeated  
the procedure a t  a second t a r g e t .
Subjects  a l t e r n a t e d  throwing every  f i v e  throws in o rd e r  to  
keep t h e i r  c o n c e n t r a t io n  lev e l  h ig h .  They thought each f i v e  t r i a l  
t o t a l  was a score  and thus could renew t h e i r  e f f o r t s  on a new 
s e r ie s  o f  f i v e .
On the  next  Wednesday the procedure  was fo l lo w e d  w i t h  the  
same t w e n t y - f o u r  s u b je c ts .  A f t e r  her  p r a c t i c e  throws,  the s u b je c t  
a l t e r n a t e d  each f i v e  t r i a l s  w i t h  her p a r t n e r  u n t i l  f i f t e e n  were 
completed a t  one t a r g e t .  The s ub jec ts  then moved to  t h e i r  l a s t
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t a r g e t  f o r  the f i n a l  f i f t e e n  t r i a l s .  As they  l e f t  the gymnasium 
they  were t o l d  t h a t  the t e s t i n g  would be c o n t i n u i n g  f o r  a n o th e r  f o u r  
weeks and t o  p le as e  not d iscuss  th e  t e s t i n g  w i t h  f r i e n d s .
The n ex t  F r i d a y  was used to  t e s t  i n d i v i d u a l s  who had missed 
a s ess io n .  The f o l l o w i n g  Wednesday the second wave o f  t w e n t y - f o u r  
s u b je c ts  was s t a r t e d ,  and two weeks l a t e r  th e  t h i r d  wave o f  
t w e n t y - f o u r  was s t a r t e d .
S u b je c ts  were a l low ed  as much warm-up in  the c o r r i d o r  as they  
d e s i r e d  each day,  bu t  p r a c t i c e  throws were n o t  a l lowed a t  any o f  the
s p e c i f i c  t a r g e t s .  I t  was b e l ie v e d  t h a t  the  essence o f  the s tudy
was a composi te  f u n c t i o n i n g  o f  v is u a l  awareness and p r o p r i o c e p t i v e  
f e e l i n g ,  and t h a t  i n i t i a l  judgment  ( p e r c e p t i o n )  and performance  
should be inc luded in the scores .
V I .  STATISTICAL ANALYSIS
The d a t a  were analyzed to  d e te rm in e  whe ther  the  f o u r  
v e r t i c a l  s t r u c t u r e  c o n d i t io n s  s i g n i f i c a n t l y  a f f e c t e d  e i t h e r  the  
accuracy per formance o r  the  d i s t a n c e  per formance  o f  c o l l e g e  women.
A tw o-by - tw o  f a c t o r i a l  a n a l y s i s  o f  v a r ia n c e  was used.
The scores  f o r  each sub-group,  based on the  t a r g e t  a t  which
th e  group had i n i t i a l  p r a c t i c e  throws were a l s o  a n a ly ze d .  Th is
a n a ly s is  he lped  to  d e te rm in e  w he the r  p r a c t i c e  a t  a p a r t i c u l a r  
t a r g e t  e l i c i t e d  a b e t t e r  performance a t  t h a t  t a r g e t  than a t  the  
o t h e r  t h r e e  s t a t i o n s .
CHAPTER IV
PRESENTATION AND ANALYSIS OF DATA
In o rd e r  to s tudy  the e f f e c t s  of  surrounding v e r t i c a l  
s t r u c t u r e  on the throwing performance o f  c o l l e g e  women, a n a ly s is  
o f  v a r i a n c e  using a tw o-by- two  f a c t o r i a l  des ign  was employed.
This  prov ided th re e  comparisons o f  the scores ob ta in e d :  the 
e f f e c t s  o f  the presence or  absence o f  backs to  a t a r g e t ;  the  
e f f e c t s  o f  the presence or  absence o f  s ides  to  a t a r g e t ;  and the  
i n t e r a c t i o n  e f f e c t s  o f  backs and s ides  w i t h  regard to  throwing  
performance.
The f i r s t  a n a l y s is  o f  d a ta  d e a l t  w i th  accuracy  per fo rm ­
ance s co re s ,  and then the d is ta n c e  scores were a na lyzed .  F i n a l l y ,  
In o rd e r  to  assess the  e f f e c t s  o f  p r a c t i c e  a t  a p a r t i c u l a r  t a r g e t ,  
the accuracy and d is t a n c e  scores o f  each o f  the f o u r  sub-groups  
a t  the f o u r  t a r g e t  s i t u a t i o n s  were compared.
I .  ANALYSIS OF THE EFFECTS OF VARIED STRUCTURAL 
ENVIRONMENTS ON THROWING 
ACCURACY PERFORMANCE
The throwing accuracy  performance scores of  c o l le g e  women, 
obta ined  a t  f o u r  s t a t i o n s  w i th  d i f f e r e n t  v e r t i c a l  s t r u c t u r e s  
ad jac en t  to  the t a r g e t ,  a re  presented in Tab le  I .
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When the  throwing  accuracy  scores were a n a ly z e d ,  i t  was 
found t h a t  the  s u r round ing  v e r t i c a l  s t r u c t u r e  d id  not s i g n i f i c a n t l y  
a f f e c t  t h e i r  s co re s .  An F - r a t i o  o f  3 . 8 9  was r e q u i re d  to  be 
s i g n i f i c a n t  a t  the .05  l e v e l  o f  p r o b a b i l i t y ,  and an F - r a t i o  o f  
6 . 7 6  was needed f o r  s i g n i f i c a n c e  a t  the  .01 l e v e l .  I t  can be noted 
t h a t  the p resence  or absence o f  backs ( l e v e l  A) p ro v id ed  an F - r a t i o  
o f  1 .0 3 ;  the presence o r  absence o f  s id e s  ( l e v e l  B) p ro v id ed  an 
F - r a t j o  o f  2 . 9 4 ;  and the  F - r a t i o  f o r  i n t e r a c t i o n  was . 2 3 .
TABLE I
ANALYSIS OF VARIANCE OF ACCURACY PERFORMANCE OF SEVENTY-TWO 
COLLEGE WOMEN UNDER FOUR TESTING CONDITIONS INVOLVING 
DIFFERENT STRUCTURAL ENVIRONMENTS
Source o f  
Va r i a t  i on
Sum o f  
Squares d f
Mean
Square F P
Backs (A) 7 9 .1 7 1 7 9 .1 7 1.03 N.S .
Sides (B) 2 2 5 .7 8 1 22 5 .78 2 . 9 4 N.S .
I n t e r a c t i o n  (AXB) 17 .50 1 1 7 .50 .23 N .S .
Among s u b je c ts 13801 .00 71 194.38
E r r o r 16382 .79 213 7 6 .9 2
T o ta l 3 0 5 0 6 .2 4 287
F needed a t  .05  l e v e l ,  3 . 8 9 ;  F needed a t  .01 l e v e l ,  6 . 7 6  
Mean a c c u ra c y  score  f o r  the "open" t a r g e t  was 7 2 .4 7
Mean a ccu racy  score  f o r  the "backed"  t a r g e t  was 74 ,01
Mean a ccu racy  score f o r  the " s id e d "  t a r g e t  was 7 4 . 7 4
Mean acc u racy  score  f o r  the "e n c lo s e d "  t a r g e t  was 7 5 . 2 9
A p e r f e c t  score  f o r  s u b jec ts  on t h e i r  accuracy performance  
was 105. Mean scores between s i x t y  and s e v e n t y - f i v e  in d ic a te d  
throws e q u i v a l e n t  to the  t h i r d  c i r c l e  r a d i a t i n g  o u t  from the  
t a r g e t  c e n t e r .  A l l  o f  the mean scores f o r  accuracy  performance  
fo l lo w e d  t h i s  p a t t e r n .  The “ open" t a r g e t  had the lowest observed  
mean, w i th  The "enclosed" t a r g e t  had the h ig h e s t  mean,
w i t h  7 5 . 2 9 .  The "backed" t a r g e t  and the " s id e d "  t a r g e t  means were 
very  c lose  a t  7^-01 and 7h.~ jk ,  r e s p e c t i v e l y .  The range of scores  
on th is  t e s t  was t h i r t y - s i x  to n i n e t y - t h r e e .
I I .  ANALYSIS OF THE EFFECTS OF VARIED STRUCTURAL 
ENVIRONMENTS ON THROWING DISTANCE 
PERFORMANCE
The d is ta n c e  each b a l l  was thrown d u r in g  the accuracy  
performance was scored depending on the zone in which i t  landed,  
measured p a r a l l e l  to  the f r o n t  l i n e  o f  the t a r g e t .  The mean 
d is ta n c e  scores and the comparison o f  per formance by a n a ly s is  o f  
v a r ia n c e  are  presented in Tab le  I I .
The i n t e r p r e t a t i o n  o f  the d i s t a n c e  scores should be noted 
b e fo re  the a n a ly s is  is made. The h ig h e s t  d is t a n c e  score  p o s s ib le  
would be 120, but t h i s  would not be an i n d i c a t i o n  o f  a s u b j e c t ' s  
b e s t  performance. I f  a s u b je c t  was successfu l  in throwing to the  
c e n t e r  o f  the t a r g e t  f o r  each t r i a l ,  her mean d is ta n c e  score  would 
be s i x t y .  Mean scores less than s i x t y  represented  throws averag ing
less than the c o r r e c t  d i s t a n c e ,  w h i l e  scores g r e a t e r  than s i x t y  
represented  throws a verag in g  more than the c o r r e c t  d i s t a n c e .  I t  
can be noted in Ta b le  I !  t h a t  none o f  the s t r u c t u r a l  c o n d i t io n s  
e l i c i t e d  a mean d i s t a n c e  as deep as the t a r g e t  c e n t e r .  The 
"backed" t a r g e t  mean o f  59.61  came c lo s e s t  to  the  c en te r  and was 
a lso  the longest  mean o f  the f o u r  environmenta l  c o n d i t io n s .  Subjects  
throwing a t  the "enc losed"  t a r g e t  had a d is ta n c e  mean o f  5 7 - 0 8 ,  and 
the su b je c ts  at  the " s id e d "  t a r g e t  had a mean o f  5 6 . 6 1 .  The s h o r te s t  
throws were made a t  the  "open" t a r g e t ,  as evidenced by a mean o f  5 3 .4 7 .
TABLE I I
ANALYSIS OF VARIANCE OF THE DISTANCE PERFORMANCE OF SEVENTY-TWO 
COLLEGE WOMEN UNDER FOUR TESTING CONDITIONS INVOLVING 
DIFFERENT STRUCTURAL ENVIRONMENTS
Source o f  
V a r i a t i o n
Sum o f  
Squares d f
Mean
Square F P
Backs (A) 786 .72 1 7 86 .72 17.94 .01
Sides (B) 6 .7 2 1 6 .7 2 .15 N.S.
I n t e r a c t i o n  (AXB) 5 7 8 .0 0 1 57 8 .0 0 13.18 .01
Among s u b jec ts 10566.61 71 148.83
E rro r 9 33 9 .0 6 213 4 3 .8 5
Tota l 21277.11 287
F needed a t  .05 l e v e l ,  3 .8 9 ;  F needed a t  .01 l e v e l ,  6 . 7 6  
Mean d is ta n c e  score f o r  the "open" t a r g e t  was 5 3 .47
Mean d is ta n c e  score  f o r  the  "backed" t a r g e t  was 59-61
Mean d is ta n c e  score f o r  the "s id e d "  t a r g e t  was 56.61
Mean d is ta n c e  score f o r  the "enc losed"  t a r g e t  was 5 7 .0 8
The a n a l y s i s  o f  v a r i a n c e  to  d e t e r m in e  w h e th e r  t h e r e  were  
s i g n i f i c a n t  d i f f e r e n c e s  in d i s t a n c e  p er fo rm ance  w i t h  re gard  t o  th e  
d i f f e r e n t  s t r u c t u r a l  c o n d i t i o n s  r e q u i r e d  an F - r a t i o  o f  3 . 8 9  f o r  
the  .0 5  l e v e l  o f  p r o b a b i l i t y  and an F - r a t i o  o f  6 . 7 6  a t  th e  .01 
l e v e l .  The comparison f o r  the  p resence  o r  absence o f  backs  
( l e v e l  A) re v e a le d  an F - r a t i o  o f  17.9*+ and was, t h e r e f o r e ,  s i g n i f i ­
c a n t  a t  the  .01 l e v e l  o f  p r o b a b i l i t y .
The combined means f o r  the  two t a r g e t s  w i t h  backs ("backed"  
and " e n c l o s e d " )  was 1 1 6 . 6 9 ,  whereas the  combined means f o r  the  two 
t a r g e t s  w i t h o u t  backs ("open"  and " s i d e d " )  was 1 1 0 .0 8 .  Thus i t  
was shown t h a t  th e  d i s t a n c e  per form ances  a t  the  two t a r g e t s  h a v in g  
backs were  s i g n i f i c a n t l y  g r e a t e r  than a t  th e  two t a r g e t s  having  no 
b a c k s .
When th e  e f f e c t s  o f  the  presence  o r  absence o f  s id e s  around  
the  t a r g e t  on the  d i s t a n c e  scores  were a n a l y z e d ,  th e  F - r a t i o  was 
. 1 5 .  T h i s  i n d i c a t e d  t h a t  the  d i s t a n c e  scores  thrown a t  the  
t a r g e t s  w i t h  s id e s  ( " s i d e d "  and " e n c l o s e d " )  were  n o t  s i g n i f i c a n t l y  
d i f f e r e n t  f ro m  the  d i s t a n c e  scores  a t  th e  t a r g e t s  w i t h o u t  s id es  
("open" and " b a c k e d " ) .
The i n t e r a c t i o n  e f f e c t s  o f  t h e  d i f f e r e n c e  in p e r fo rm a n ce  
a t  t a r g e t s  w i t h  backs versus  no-backs  under  t e s t i n g  c o n d i t i o n s  o f  
s id e s  and no s id e s  was s i g n i f i c a n t  a t  t h e  .01 l e v e l  o f  p r o b a b i l i t y ,  
as e v idenced  by an F - r a t i o  o f  1 3 . 1 8 .  In  o r d e r  to  u n d e rs ta n d  t h i s  
i n t e r a c t i o n  more f u l l y ,  the  d i f f e r e n c e  between the  d i s t a n c e  
p er fo rm ance  means a t  th e  t a r g e t s  w i t h  backs versus  no-backs  when
s id e s  were p r e s e n t  was compared to  the  d i f f e r e n c e  between the  
d i s t a n c e  per form ance  means a t  the  back versus  n o -b a c k  t a r g e t s  when 
s id e s  were n o t  p r e s e n t .
The f o l l o w i n g  d ia g ram  may a id  in the  i n t e r p r e t a t i o n :
A] A2
BACKS NO BACKS
("b a c ke d 11 ("open"
t a r g e t )  t a r g e t )
B1
NO SIDES 5 9 .61  -  5 3 .4 7  = 6 . 1 4
( " e n c lo s e d "  ( " s i d e d "
t a r g e t )  t a r g e t )
B2
SIDES 5 7 . 0 8  -  5 6 .6 1  =* .47
The d i f f e r e n c e  between the  "ba cke d"  t a r g e t  and "open"  
t a r g e t  mean s cores  was 6 . 1 4 .  The d i f f e r e n c e  between the  " e n c lo s e d "  
t a r g e t  and th e  " s i d e d "  t a r g e t  means was . 4 7 .  In both  c as e s ,  th e  
t a r g e t s  ha v in g  backs r e s u l t e d  in h i g h e r  mean s c o r e s ,  bu t  t h i s  
d i f f e r e n c e  was much g r e a t e r  under t h e  c o n d i t i o n s  o f  "no s id e s "  
than  under  the  c o n d i t i o n s  o f  " s i d e s " .  The F - r a t i o  f o r  th e  i n t e r ­
a c t i o n  i n d i c a t e d  t h a t  t h i s  d i f f e r e n c e  was s i g n i f i c a n t .  Thus,  t h e  
s u p e r i o r i t y  o f  th e  t e s t i n g  c o n d i t i o n s  i n v o l v i n g  t a r g e t s  w i t h  backs  
was n o t  u n i fo r m  under th e  t a r g e t  c o n d i t i o n s  o f  s id e s  and n o - s i d e s .
I I I .  ANALYSIS OF ACCURACY PERFORMANCE OF SUB-GROUPS CATEGORIZED 
AS TO TARGET UTILIZED FOR I N I T I A L  PRACTICE
An a t t e m p t  was made to  d e t e r m in e  w h e th er  p e r fo rm a n ce  on th e
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accuracy  t e s t  was a f f e c t e d  by the c o n d i t io n s  under which the  var io u s  
s u b jec ts  p r a c t i c e d .  Each group o f  e ig h teen  s ub jec ts  took p r a c t i c e  
throws a t  o n ly  one o f  the fo u r  t a r g e t s  ( ' 'open",  "backed" ,  " s i d e d " ,  
" e n c lo s e d " ) .  A n a ly s is  o f  v a r ia n c e  using a tw o-by - two f a c t o r i a l  
design was u t i l i z e d  f o r  each sub-group 's  accuracy scores to  
a s c e r t a in  whether  the performances fo l low ed  the t o t a l  group or  tended 
to  f a v o r  the t a r g e t  c o n d i t io n  under which they p r a c t i c e d .  Tab le  111 
g ives  the a n a l y s is  o f  v a r i a n c e  f o r  the e ig h teen  s u b je c ts  who 
p r a c t ic e d  a t  the  "open" t a r g e t .
TABLE I 11
ANALYSIS OF VARIANCE OF ACCURACY PERFORMANCE SCORES OF THE EIGHTEEN 
COLLEGE WOMEN WHO PRACTICED AT THE "OPEN" TARGET
Source of  
V a r i a t i o n
Sum o f  
Squares d f
Mean
Square F P
Backs (A) 28 .13 1 28.13 .29 N.S.
Sides  (B) 4 5 .1 3 1 4 5 .1 3 .47 N.S.
I n t e r a c t i o n  (AXB) 55 .13 1 55 .13 .58 N.S.
Among subjects 1778.63 17 104.63
E r ro r 4845 .8 9 51 95.01
Tota  1 6752 .88 71
F needed a t .05  l e v e l , 4 . 0 3 ;  F needed a t  .01 l e v e l , 7 .1 7
Mean accuracy score f o r  the "open" t a r g e t  was 7 3 . 5 0 *
Mean accuracy score f o t  the  "backed" t a r g e t  was 74 .00
Mean accuracy  score  f o r  the " s id e d "  t a r g e t  was 7 3 .6 6
Mean accuracy  score  f o r  the "e nc lose d"  t a r g e t  was 7 0 .6 6
*  Target  a t  which t h i s  sub-group p ra c t ic e d
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I t  can be noted t h a t  th e r e  was no d i f f e r e n c e  in the accuracy  
scores among the  f o u r  c o n d i t i o n s  by th e  sub-group who had t h e i r  
i n i t i a l  p r a c t i c e  a t  the  "open" t a r g e t .  Th is  tendency f o r  non­
s i g n i f i c a n c e  fo l lo w e d  the  t o t a l  group r e s u l t s .
T a b le  IV  p re se n ts  th e  d a ta  f rom the  a n a l y s i s  o f  the scores o f  
the s u b je c ts  who p r a c t i c e d  a t  the t a r g e t  w i th  a v e r t i c a l  b a c k in g .
The a n a l y s i s  o f  t h i s  sub-group a ga in  f o l l o w s  the  o v e r a l l  s tudy  o f  
n o n - s i g n i f i c a n c e  from the  aspe c t  o f  th rowing  acc u ra cy .
TABLE IV
ANALYSIS OF VARIANCE OF ACCURACY PERFORMANCE SCORES OF EIGHTEEN 
COLLEGE WOMEN WHO PRACTICED AT THE "BACKED" TARGET
Source o f  
V a r i a t i o n
Sum o f  
Squares d f
Mean 
Squa re F P
Backs (A) 14-1.68 1 141 .68 2 . 4 0 N.S .
Sides  (B) 17.01 1 17.01 .29 N.S .
I n t e r a c t i o n  (AXB) 19.01 1 19.01 .3 2 N.S.
Among s u b je c ts 1 26 6 .7 4 17 74.51
E r r o r 3 0 0 5 .5 5 51 5 8 .9 3
T o ta l 4 4 4 9 .9 8 71
F needed a t  . 0 5  l e v e l ,  4 . 0 3 ;  F needed a t  .01 l e v e l ,  7 -1 7  
Mean accuracy  score  f o r  the "open" t a r g e t  was 7 2 .3 3
Mean accuracy  score  f o r  the "backed"  t a r g e t  was 7 0 . 7 7 *
Mean accuracy  score  f o r  the " s i d e d "  t a r g e t  was 7 5 .8 3
Mean accuracy  score  f o r  the " e n c lo s e d "  t a r g e t  was 75 .61
*  T a r g e t  a t  which t h i s  sub-group p r a c t i c e d
In T a b le  V, the  a n a l y s i s  o f  th e  sub-group who p r a c t i c e d  a t  
the  " s i d e d "  t a r g e t  is  g i v e n .  None o f  the  sources o f  v a r i a t i o n
produced an F - r a t i o  high enough to  meet the ,05  lev e l  o f  p r o b a b i l i t y ,
«
I t  can be noted t h a t  the d i f f e r e n c e  between the presence o r  absence 
o f  s ides  comes f a i r l y  c lo se  to  being s i g n i f i c a n t .  However, the  
observed mean score fa v o rs  the absence o f  s id e s ,  and thus having  
p r a c t i c e d  a t  a “ s id ed '1 t a r g e t  d id  not h e lp  s co r in g  performance a t  
the " s id e d "  t a r g e t .
TABLE V
ANALYSIS OF VARIANCE OF ACCURACY PERFORMANCE SCORES OF EIGHTEEN ' 
COLLEGE WOMEN WHO PRACTICED AT THE "SIDED" TARGET
Source o f  
Var i a t  i on
Sum o f  
Squares d f
Mean
Square F P
Backs (A) 14.22 1 14.22 .17 N.S.
Sides (B) 3 12 .50 1 3 1 2 .5 0 3 .83 N.S.
I n t e r a c t i o n  (AXB) 8 . 0 0 1 8 , 0 0 .09 N.S.
Among sub jec ts 6366.61 17 374.51
E r r o r 4 1 5 9 .2 8 51 8 1 .5 5
Tota  1 10860.61 71
F needed a t .05  l e v e l , 4 . 03; F needed a t  ,01 l e v e l , 7.  17
Mean accuracy  score  f o r  the "open" t a r g e t  was 7^-05
Mean accuracy  score  f o r  the "backed" t a r g e t  was 7 7 .8 8
Mean accuracy score  f o r  th e  " s id e d "  t a r g e t  was 7 4 . 1 1 *
Mean accuracy score  f o r  the  "enclosed"  t a r g e t  was 7 5 .8 8
*  T a rg e t  a t  which the sub-group p r a c t ic e d
Ta b le  VI r e p o r ts  the  a n a l y s is  o f  accuracy scores a t t a i n e d  by 
the  sub-group who had t h e i r  i n i t i a l  p r a c t i c e  a t  the  "enc losed"  
t a r g e t .  S i g n i f i c a n c e  a t  the  .01 le v e l  o f  p r o b a b i l i t y  can be noted  
f o r  the comparison o f  the presence and absence o f  s ides  ( l e v e l  B ) ,
as evidenced by the F - r a t i o  o f  8 . 3 5 .  The s i g n i f i c a n c e  of  l e v e l  B 
inc ludes  scores made a t  the "enclosed"  and "s ided"  t a r g e t s ,  as 
compared to scores made a t  the "open" and "backed" t a r g e t s .  The 
observed mean score a t  the  "enclosed"  t a r g e t  was 7 9 .0 0  which was 
the h ig h est  o f  a l l  groups and made by the sub-group who p r a c t ic e d  
a t  the "enc losed"  t a r g e t .  I t  is p o s s ib le  then t h a t  p r a c t i c e  a t  
the  "enc losed"  t a r g e t  helped performance a t  an "enc los ed"  t a r g e t .
TABLE VI
ANALYSIS OF VARIANCE OF ACCURACY PERFORMANCE SCORES OF EIGHTEEN 
COLLEGE WOMEN WHO PRACTICED AT THE "ENCLOSED" TARGET
Source o f  
Var i a t  i on
Sum of  
Squares d f
Mean
Square F P
Backs (A) 224.01 1 224.01 3 .4 7 N.S.
Sides (B) 539 .01 1 539.01 8 .3 5 .01
I n t e r a c t i o n  (AXB) .35 1 .35 .01 N.S.
Among s ub jec ts 4 13 3 .9 0 17 243 .17
E r ro r 329 0 .38 51 64.51
T o ta l 8 18 7 .6 5 71
F needed a t  .05  l e v e l ,  A . 03; F needed a t  .01 l e v e l ,  7 .1 7  
Mean accuracy score f o r  the "open" t a r g e t  was 7 0 .0 0
Mean accuracy score f o r  the "backed" t a r g e t  was 7 3 .38
Mean accuracy score f o r  the "s id ed "  t a r g e t  was 75*33
Mean accuracy score f o r  the "enc losed"  t a r g e t  was 7 9 . 0 0 *
*  T a rg e t  a t  which the  sub-group p r a c t ic e d
IV .  ANALYSIS OF DISTANCE PERFORMANCE OF SUB-GROUPS CATEGORIZED 
AS TO TARGETS UTILIZED FOR IN IT IA L  PRACTICE
The d is ta n c e  scores o f  each sub-group c a t e g o r i z e d  as to  the  
t a r g e t  a t  which t h e i r  i n i t i a l  p r a c t i c e  throws were taken were 
analyzed to  see i f  p r a c t i c e  a t  a p a r t i c u l a r  t a r g e t  produced b e t t e r  
performance a t  the p a r t i c u l a r  t a r g e t  than a t  the o th e r  t e s t i n g  
s i t u a t i o n s .  I t  would be expected t h a t  the sub-groups '  d is ta n c e  
performance would b a s i c a l l y  f o l l o w  the p a t t e r n  f o r  the t o t a l  group,  
showing s i g n i f i c a n t  d i f f e r e n c e s  a t  l e v e l  A and in the i n t e r a c t i o n ,  
but  no s i g n i f i c a n t  d i f f e r e n c e  a t  le v e l  B.
I t  can be seen in Ta b le  V I I ,  t h a t  the d i s t a n c e  performance  
scores f o r  the s ub jec ts  who p r a c t i c e d  a t  the "open" t a r g e t  fo l lo w e d
TABLE V I I
ANALYSIS OF VARIANCE OF DISTANCE PERFORMANCE SCORES OF EIGHTEEN 
COLLEGE WOMEN WHO PRACTICED AT THE "OPEN" TARGET
Source o f  
Var i a t i o n
Sum o f  
Squares d f
Mean
Square F P
Backs (A) 2 10 .12 1 210 .12 4 . 8 4 .05
Sides (B) 4 .01 1 4 .01 .09 N.S.
I n t e r a c t i o n  (AXB) 46 5 .13 1 46 5 .13 10.71 .01
Among s ub jec ts 326 1 .40 17 119.85
E rror 2213 .00 51 4 3 .4 0
T ota l 615 3 .65 71
F needed a t  .05  l e v e l ,  4 , 0 3 ;  F needed a t  .01 l e v e l ,  7 .1 7
Mean d i s t a n c e  thrown a t  the  "open" t a r g e t  was 5 2 . 9 4 *
Mean d is ta n c e  thrown a t  the "backed" t a r g e t  was 6 1 .4 4
Mean d i s t a n c e  thrown a t  the " s id e d "  t a r g e t  was 5 8 .50
Mean d is ta n ce ,  thrown a t  the  "enclosed"  t a r g e t  was 5^ .83
*  T a rg e t  a t  which the sub-group p r a c t ic e d
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the p a t t e r n  e x h i b i t e d  by a l l  o f  the sub jec ts  (see Tab le  11, page 3 6 ) ,  
The performance on t a r g e t s  w i t h  backs was s i g n i f i c a n t l y  b e t t e r  than 
the performance on ta r g e t s  w i t h o u t  backs.  The i n t e r a c t i o n  e f f e c t s  
a ls o  fo l low ed  the same p a t t e r n  as was seen in Table  I I .  I t  should 
be noted t h a t  the mean d is t a n c e  score f o r  t h i s  sub-group was lowest  
on the t a r g e t  a t  which they p r a c t ic e d  ( 5 2 . 9 4 ) .
Tab le  V I 11 presents  the a n a ly s is  of  d is ta n c e  scores made by 
the  sub-group who had t h e i r  i n i t i a l  p r a c t i c e  a t  the “ backed" t a r g e t .
TABLE VI I I
ANALYSIS OF VARIANCE OF DISTANCE PERFORMANCE SCORES OF EIGHTEEN 
COLLEGE WOMEN WHO PRACTICED AT THE "BACKED" TARGET
Source of  
Var i a t io n
Sum of  
Squares d f
Mean 
Sgua re F P
Backs (A) 2 6 4 .5 0 1 2 6 4 .5 0 8 .71 .01
Sides (B) 2 .0 0 1 2 .0 0 . 06 N.S.
I n t e r a c t i o n  (AXB) 168 .06 1 168.06 5-53 -05
Among s ub jec ts 1863.00 17 109.58
E r r o r 51 3 0 .3 6
T o ta l 3 8 4 6 .0 0 71
F needed a t  .05 l e v e l ,  4 . 0 3 ;  F needed a t  .01 l e v e l ,  7 -17  
Mean d i s t a n c e  thrown a t  the  "open" t a r g e t  was 5 3 - 0 6
Mean d i s t a n c e  thrown a t  the "backed" t a r g e t  was 5 9 - 9 5 *
Mean d is t a n c e  thrown a t  the  "s id ed "  t a r g e t  was 5 5 -7 8
Mean d is t a n c e  thrown a t  the "enc losed"  t a r g e t  was 5 6 ,5 6
*  T a rg e t  a t  which t h i s  sub-group p r a c t ic e d
A ga in ,  i t  can be noted t h a t  the comparison fo l lo w e d  the  trend o f  the  
t o t a l  group. The F - r a t i o  o f  8 .71  f o r  the e f f e c t s  o f  A was s i g n i f i c a n t
a t  the  .01 l e v e l .  The mean scores show t h a t  t a r g e t s  w i t h  backs 
produced b e t t e r  d is ta n c e  p e r c e p t io n .  There were no d i f f e r e n c e s  as 
to the e f f e c t s  o f  s ides  on the  t a r g e t s .  The i n t e r a c t i o n  fo l lo w ed  
almost the i d e n t i c a l  p a t t e r n  o f  the t o t a l  g roup 's  performance. The 
mean score of  the 1 "backed" sub-group was l a r g e s t  a t  the t a r g e t  
where they had p r a c t ic e d  ( 5 9 . 9 5 ) .  This could co n ce iv ab ly  i n d ic a t e  
an advantage in  p r a c t i c i n g  a t  t h i s  t a r g e t .  However, i t  does not  
stand out e x t re m e ly  d i f f e r e n t  from the mean scores f o r  the "backed"  
t a r g e t  by the o t h e r  th re e  groups. Those who p r a c t ic e d  a t  the "open"  
t a r g e t  scored 6 1 . 4 4  a t  the "backed" t a r g e t ;  those who p r a c t ic e d  a t  
the " s id e d "  t a r g e t  scored 5 8 . 0 0  a t  the "backed" t a r g e t ;  those who 
p r a c t ic e d  a t  the  "enclosed"  scored 5 9 -0 5  a t  the "backed" .  Thus, i t  
would Seem l i k e l y  t h a t  the "backed" t a r g e t  was m ere ly  e l i c i t i n g  
b e t t e r  p e rc e p t io n  o f  depth r a t h e r  than i n d i c a t i n g  p r a c t i c e  e f f e c t s .
In Tab le  IX ,  i t  can be noted t h a t  those who p r a c t ic e d  a t  the  
t a r g e t  w i th  s ides seemed to ev idence  no d i f f e r e n c e  in performance a t  
any o f  the c o n d i t i o n s .  Other than the "open" t a r g e t  mean being  
t y p i c a l l y  the  lowest ( 5 6 .2 8 )  o f  the f o u r  groups, the o th e r  mean 
scores ( 5 8 .0 0 ,  5 8 . 5 6 , and 5 8 . 2 2 )  were so s i m i l a r  t h a t  the  a n a ly s is  
o f  v a r ia n c e  f a i l e d  to  revea l  any s i g n i f i c a n t  d i f f e r e n c e s .  This was 
in c o n t r a s t  to  the o v e r a l l  s tudy .
Tab le  X, page 47 ,  p resents  the a n a l y s is  o f  scores f o r  the 
sub-group who took t h e i r  p r a c t i c e  throws a t  the "enc 1 osecf1 t a r g e t .
This  p a r t i c u l a r  sub-group e x h i b i t e d  the same s i g n i f i c a n t  d i f f e r e n c e s  
in d is ta n c e  scores f o r  the t a r g e t s  w i th  backs over  the ta r g e ts  w i t h o u t
backs.  The F - r a t i o  f o r  t h i s  comparison was 1 1 .5 2 .  The group a ls o  
fo l lo w e d  the o v e r a l l  t rend  in t h a t  no d i f f e r e n c e  was found in the  
e f f e c t s  o f  s id es  on the  t a r g e t .  The i n t e r a c t i o n  f o r  t h i s  group was not  
s i g n i f i c a n t .  Th is  was a d e p a r t u r e  from the  t o t a l  g ro u p ’ s r e s u l t s ,  
i n d i c a t i n g  t h a t  the  d i f f e r e n c e  between backs and no backs was u n i fo rm  
th ro u g h o u t .  I t  should a ls o  be noted t h a t  the  mean score  a t  the  
"e n c lo s e d "  t a r g e t  was n o t  th e  h i g h e s t ,  t h e r e f o r e  i t  may be assumed 
t h a t  p r a c t i c e  d id  not  have any i n f l u e n c i n g  e f f e c t s .
TABLE IX
ANALYSIS OF VARIANCE OF DISTANCE PERFORMANCE SCORES OF EIGHTEEN 
COLLEGE WOMEN WHO PRACTICED AT THE "SIDED" TARGET
Source o f  
Var i a t  i on
Sum o f  
Squares d f
Mean
Sauare F P
Backs (A) 8 .6 8 1 8 .6 8 . 14 N.S.
S ides  (B) 2 8 .1 3 1 2 8 .1 3 .48 N.S.
I n t e r a c t i o n  (AXB) 19.01 1 19-01 .32 N.S.
Among s u b je c ts 3 2 1 6 .2 4 17
E r r o r 2 9 7 4 .9 4 51
T o ta l 6 2 4 6 .9 5
F needed a t  th e  .0 5  l e v e l ,  4 . 0 3 ;  F needed a t  th e  .01 l e v e l ,  7 - 1 7  
Mean d i s t a n c e  thrown a t  the  "open" t a r g e t  was 5 6 . 2 8
Mean d i s t a n c e  thrown a t  the "backed"  t a r g e t  was 5 8 .0 0
Mean d i s t a n c e  thrown a t  the  " s i d e d "  t a r g e t  was 5 8 . 5 6 *
Mean d i s t a n c e  thrown a t  the  " e n c lo s e d "  t a r g e t  was 5 8 .2 2
*  T a r g e t  a t  which t h i s  sub-group p r a c t i c e d
TABLE X
ANALYSIS OF VARIANCE OF DISTANCE PERFORMANCE SCORES OF EIGHTEEN 
COLLEGE WOMEN WHO PRACTICED AT THE "ENCLOSED" TARGET
Source o f  
V ar i  a t i o n
Sum o f  
Squares d f
Mean
Square F P
Backs (A) 5 0 1 .3 9 1 5 0 1 .3 9 11.52 .01
S ides  (B) -50 1 -50 .01 N .S .
I n t e r a c t i o n  (AXB) 8 4 . 5 0 1 8 4 . 5 0 1 .94 N.S.
Among s u b je c ts 19 4 5 .0 0 17 114.41
E r r o r 2218 .11 51 4 3 . 4 9
T o t a l 4 7 4 9 .5 0 71
F needed a t  .05  l e v e l ,  4 . 0 3 ;  F needed a t  .01 l e v e l ,  7 -1 7  
Mean d i s t a n c e  thrown a t  the  "open" t a r g e t  was 51.61
Mean d i s t a n c e  thrown a t  the  "backed"  t a r g e t  was 5 9 - 0 5
Mean d i s t a n c e  thrown a t  the " s id e d "  t a r g e t  was 53 .61
Mean d i s t a n c e  thrown a t  the "e n c lo s e d "  t a r g e t  was 5 6 - 7 2 *
*  T a r g e t  a t  which t h i s  sub-group p r a c t i c e d
CHAPTER V
SUMMARY, F I N D I N G S ,  CONCLUSIONS AND RECOMMENDATIONS
I . SUMMARY
The m a in  p u r p o s e  o f  t h i s  s t u d y  was t o  i n v e s t i g a t e  t h e  e f f e c t s  
o f  v a r i e d  s t r u c t u r a l  e n v i r o n m e n t s  a d j a c e n t  t o  a t a r g e t  on t h e  
a c c u r a c y  and d i s t a n c e  p e r f o r m a n c e  o f  c o l l e g e  women. T he  s e c o n d a r y  
p u r p o s e  was t o  a n a l y z e  t h e  e f f e c t s  o f  p r a c t i c e  u n d e r  o ne  e n v i r o n ­
m e n t a l  c o n d i t i o n  on t h e  p e r f o r m a n c e  in  t h e  o t h e r  e n v i r o n m e n t a l  
s e t t i n g s .  S u b j e c t s  f o r  t h e  s t u d y  w e r e  s e v e n t y - t w o  c o l l e g e  women a t  
L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a to n  Rouge ,  L o u i s i a n a .  Each s u b j e c t  
was g i v e n  i n s t r u c t i o n  and p r a c t i c e  i n  t h r o w i n g  a  t w o - h a n d  o v e r h e a d  
t h r o w  a t  a t a r g e t  p l a c e d  on t h e  f l o o r .  S u b j e c t s  w e r e  a s s i g n e d  t o  
o n e  o f  f o u r  s u b - g r o u p s .  Group A p r a c t i c e d  a t  an " o p e n "  t a r g e t  (no  
b a c k ,  no s i d e s ) ,  Group B p r a c t i c e d  a t  t h e  " b a c k e d "  t a r g e t  ( b a c k ,  no 
s i d e s ) ,  Group C p r a c t i c e d  a t  t h e  " s i d e d "  t a r g e t  ( n o  b a c k ,  two s i d e s ) ,  
and G roup  D p r a c t i c e d  a t  t h e  " e n c l o s e d "  t a r g e t  ( b a c k ,  tw o  s i d e s ) .
The s u b j e c t s  w e r e  t h e n  t e s t e d  a t  e a c h  o f  t h e  f o u r  t a r g e t s .  
A c c u r a c y  p e r f o r m a n c e  was d e t e r m i n e d  b y  u s i n g  a t a r g e t  c o n s i s t i n g  
o f  c o n c e n t r i c  c i r c l e s  o f  d e c r e a s i n g  p o i n t  v a l u e  r a d i a t i n g  f r o m  t h e  
c e n t e r  o u t w a r d .  D i s t a n c e  p e r f o r m a n c e  was d e t e r m i n e d  by means o f  
n u m be red  z o n e s  p a r a l l e l  t o  t h e  t h r o w i n g  l i n e .  T he  p o i n t  v a l u e s  f o r  
t h e  z o n e s  i n c r e a s e d  w i t h  i n c r e a s i n g  d i s t a n c e  f r o m  t h e  t h r o w i n g  l i n e  
t o  and beyond t h e  c e n t e r  o f  t h e  t a r g e t .
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A tw o-by - two f a c t o r i a l  a n a ly s is  o f  v a r ia n ce  was used to  
compare the  accuracy scores and d is t a n c e  scores achieved a t  the fo u r  
t a r g e t s .  A n a ly s is  o f  v a r ia n c e  was a ls o  employed f o r  each o f  f o u r  
sub-groups c a t e g o r i z e d  as to  the  t a r g e t  a t  which i n i t i a l  p r a c t i c e  
t r i a l s  were g iv en ,  in o rd e r  to assess whether  p r a c t i c e  a t  a 
p a r t i c u l a r  t a r g e t  seemed to  e l i c i t  b e t t e r  performance a t  t h a t  
t a r g e t  than a t  the o t h e r  th re e  t a r g e t s .
11. FINDINGS
The f i n d i n g s  in t h i s  study were as f o l lo w s :
1. Vary ing  the amount o f  e n c lo s u re  o f  a t a r g e t  by use o f  
v e r t i c a l  s t r u c t u r e s  a t  the s ides  and back of  the t a r g e t  
did  not s i g n i f i c a n t l y  a f f e c t  the s u b j e c t s 1 accuracy in 
p e r fo rm ing  a two-hand overhead throw.
2.  T a rg e ts  which had v e r t i c a l  s t r u c t u r e  a t  the back o f  the  
s cor ing  area  re s u l te d  in s i g n i f i c a n t l y  b e t t e r  d is ta n c e  
performance ( p e r c e p t io n )  than t a r g e t s  w i t h o u t  backs.
3 .  An i n t e r a c t i o n  e f f e c t  was found in d i s t a n c e  performance  
( p e r c e p t i o n ) ,  i n d i c a t i n g  t h a t  the  a d d i t i o n  o f  s ides  to  
an open t a r g e t  improved depth p e rc e p t io n ;  but t h a t  the  
a d d i t i o n  o f  s ides  to  a t a r g e t  w i t h  a back d id  not improve 
performance over  the e f f e c t s  o f  a backed t a r g e t  a lo n e .
k .  None o f  the c o n d i t io n s  in t h i s  study produced mean 
d i s t a n c e  throws beyond the c e n t e r  o f  the t a r g e t .  The
50
m a j o r i t y  o f  the throws tended to  be s h o r t  o f  the t a r g e t
c e n t e r  r a t h e r  than beyond the t a r g e t  c e n t e r .
5.  Analyses o f  accuracy and d i s t a n c e  scores o f  sub-groups  
c a t e g o r i z e d  as to  the t a r g e t  a t  which i n i t i a l  p r a c t i c e  
t r i a l s  were taken,  revea led  t h a t  t h e i r  performance tended 
to c l o s e l y  f o l l o w  the  b a s ic  t rend  o f  the t o t a l  g roup 's  
performance, and thus d id  not in d i c a t e  any s i g n i f i c a n t  
p r a c t i c e  e f f e c t s .
D iscuss ion  o f  the F ind ings
One o f  the  b a s ic  methods o f  s cor ing  accuracy is  w i t h  a
t a r g e t  o f  c o n c e n t r i c  c i r c l e s  r a d i a t i n g  out from a c e n t e r  focus .  
Although t h i s  method o f  s c o r in g  has been shown to  be r e l i a b l e , ^  i t  
tends to  ba lance out minor d e v i a t i o n s  in accuracy  s k i l l s .  To 
i l l u s t r a t e ,  i f  two throws a re  made, one be ing tw e lve  inches short  
of  the c e n t e r  and the  second tw e lve  inches beyond the c e n t e r ,  the  
score  would be the same. Y e t ,  t h i s  in d ic a t e s  a d i f f e r e n c e  in motor  
performance and perhaps a d i f f e r e n c e  o f  p e rc e p t io n  o f  t w e n t y - f o u r  
inches.  I t  is  probab ly  because o f  t h i s  f a c t  t h a t  the s i g n i f i c a n t  
d i f f e r e n c e  found in the d is t a n c e  thrown was not r e f l e c t e d  in the  
accuracy scores .
I t  was hypothes ized t h a t  the "open" t a r g e t  would e l i c i t  the
^Robert M. M a l in a ,  " R e l i a b i l i t y  o f  D i f f e r e n t  Methods o f  Scor ing  
Throwing A cc u rac y ,"  Research Q u a r t e r l y , 3 9 :16 0  (March,  1968) .
longest  throw and the " e n c lo s e d 11 t a r g e t  the  s h o r t e s t .  T h is  hypothesis  
was based on the theory  t h a t  a f i g u r e  o f  a given s iz e  enclosed in 
another  f i g u r e  would appear  l a r g e r  than i f  i t  were not en c lo s ed .  Then 
u t i l i z i n g  the s iz e -c o n s ta n c y  theory ,  i t  was hypothesized t h a t  the  
"enc los ed11 t a r g e t  would appear l a r g e r ,  and t h e r e f o r e  assumed to  be 
c l o s e r ,  than the "open" t a r g e t .  I f  motor performance can be based on 
these  t h e o r i e s ,  then i t  was f e l t  t h a t  even though the sen sa t io n  of  
the d i s t a n c e  was the same, the p e rc e p t io n  o f  the d is ta n c e  would be 
s h o r t e r  a t  the "enc losed"  t a r g e t  and thus a f f e c t  the s u b j e c t ' s  
performance.
The re s u l ts  showed the longest  and most c o r r e c t  throws in 
terms o f  d is ta n c e  p e r c e p t io n  were made a t  th e  "backed" t a r g e t .  The 
s h o r t e s t  throws, which in t h i s  case were the  poorest throws as w e l l ,  
were made a t  the "open" t a r g e t .  The f o l l o w i n g  are  s p e c u la t io n s  as 
to the p o s s ib le  reasons:
1. The f a c t  t h a t  the "open" t a r g e t  e l i c i t e d  the s h o r t e s t  
response could  be supported by the  theory  t h a t  a complete  
absence o f  surroundings makes p e rc e p t io n  of  d is t a n c e  very  
d i f f  i cu 11.
2 .  The sides a lo n e  helped in b e t t e r  judgment o f  depth  f o r
the motor performance,  bu t  not as s i g n i f i c a n t l y  as the
2
e f f e c t s  o f  the  backs. Got tsdanker  found t h a t  in c re a s in g
2
Robert  G o t ts da nker ,  "Assessment o f  Mot ion as In f lu e n c e d  by 
S t r u c t u r e  o f  Background," Scandinavian Journal  o f  Psychology , 111 
(F e b ru a ry ,  1962),  122 -1 28 .
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the number o f  guideposts  d id  not he lp  judgment o f  
a c c e l e r a t i o n .  The f a c t  t h a t  the  "enc losed"  t a r g e t  d id  
not e l i c i t  th e  best depth p e rc e p t io n  might p o s s ib ly  be 
exp la ined  in  t h a t  th e re  is  a l i m i t  to  the  amount o f  
v e r t i c a l  s t r u c t u r e  t h a t  can be perce ive d  and u t i l i z e d  
in motor s k i l l  performance in v o lv in g  d i s t a n c e  p e r c e p t io n .
O b e r t e u f f e r  and U l r i c h  s t a t e d ,  "The  more v is u a l  cues a
p la y e r  can f in d  and use around a t a r g e t  the more l i k e l y  he is  to  
3
f i n d  th e  t a r g e t . "  S in ce  in t h i s  study a gradual inc re ase  d id  not  
take  p l a c e  in d is t a n c e  performance as more s t r u c t u r e  was added,  
emphasis should p ro b a b ly  be given to  the words "and use" in the  
f o r e g o in g  s ta tement .  I f  s id es ,  when added to  a back ing ,  could  be 
termed as cues,  then i t  appears t h a t  s ub jec ts  b a s i c a l l y  were unable  
to use them e f f e c t i v e l y  in t h e i r  d is t a n c e  judgments.  I t  seems 
reasonab le  t h a t  the  p o s s i b i l i t y  be considered t h a t  " o v erc u in g "  may 
have ta ken  p lace .
I I I .  CONCLUSIONS
W i t h i n  the l i m i t a t i o n s  o f  t h i s  s tudy ,  the  f o l l o w i n g  conclus ions  
seem j  u s t i  f i e d :
1. V e r t i c a l  s t r u c t u r e  t h a t  v a r i e s  the  w id th  and depth o f  
area around a h o r i z o n t a l  t a r g e t  does not seem to
3
D e l b e r t  O b e r t e u f f e r  and C e l e s t e  U l r i c h ,  P hys ica l  Educat ion  
(New York:  Harper and Row, P u b l is h e r s ,  1 96 2 ) ,  p.  265 .
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s i g n i f i c a n t l y  a f f e c t  th row ing  accuracy  when measured 
c o n c e n t r i c a l l y  from th e  c e n t e r  o f  a t a r g e t .
2 .  The presence o f  a back behind a h o r i z o n t a l  t a r g e t  seems 
to  e l i c i t  a throw t h a t  comes c l o s e s t  to  the c o r r e c t  
judgment  o f  d i s t a n c e  needed f o r  accuracy .
3 .  Any v e r t i c a l  s t r u c t u r e  a t  the s i d e ,  a t  the back,  o r  a t
the s id es  and back o f  a h o r i z o n t a l  t a r g e t  tends to  improve 
d epth  p e r c e p t io n  o v e r  t h a t  a t t a i n e d  w i t h  a t a r g e t  t h a t  has 
no a d j a c e n t  v e r t i c a l  s t r u c t u r e s .
IV .  RECOMMENDATIONS
As a r e s u l t  o f  t h i s  s tu d y ,  the  f o l l o w i n g  recommendations f o r  
f u r t h e r  study were  suggested:
1. The f a c t o r s  o f  age and sex should be s tu d ie d  as they  
a f f e c t  the  p e rc e p tu a l  aspects  o f  motor  per formance .
2 .  The i n d i v i d u a l  moving in  space f i n d s  h i s  v is u a l  surround ings  
c o n t i n u a l l y  changing.  A l though th e  v a r i a b l e s  t h a t  must be 
c o n t r o l l e d  a re  numerous, i t  is  recommended t h a t  a t te m p ts  be 
made to  s tudy  the e f f e c t s  o f  these  surroundings  on l e a r n ­
ing and perfo rmance o f  motor  s k i l l .
3 .  C o n s id e r in g  the re c e n t  research  r e l a t i n g  p e r c e p t i o n  to  the  
p e r s o n a l i t y  t r a i t s  o f  f i e l d - d e p e n d e n c e  and f i e l d - i n d e p e n d e n c e ,  
a more d e t a i l e d  a n a l y s i s  o f  i n d i v i d u a l  per fo rmance  w i t h  
regard to  p e r s o n a l i t y  q u a l i t i e s  is  recommended.
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APPENDIX A
SCHEDULING OF SUBJECTS— FI RST WAVE
F i r s t  Day— P r a c t i c e  (15 throws; a l t e r n a t i n g  eve ry  5 w i th  p a r t n e r )
TIME CONDITIONS SUBJECTS CONDITIONS SUBJECTS TOTAL
10:30  
10:45  
11:00  
11:15  
11:30  
11:45
A
A
B
B
A
B
2
2
2
2
2
2
D
D
C
C
D
C
2
2
2
2
2
2
4
4
4
4
4
4
24
Second Day— T e s t i  nq (15 throws; a l t e r n a t l n g ev e ry  5 w i th  p a r t n e r )
TIME SUBJECTS CONDITIONS SUBJECTS CONDITIONS TOTAL
12:00 A , & A2 B then A B] & B2 C then D 4
12:30 C] Br C2 D then A D1 & 0 2 A then C 4
1:00 A3 & A4 B then D B3 & B^ C then A 4
1:30 C3 & C4 D then B °3  & d4 A then D 4
2 :0 0 A^ & A^ B then C B5 & b6 C then B 4
2 :30 C5 & C6 D then C D5 & D6 A then B 4
24
Thi rd Day— Test  inq (15 throws; a l t e r n a t i n g  every  5 w i th  p a r t n e r )
TIME SUBJECTS CONDITIONS SUBJECTS CONDITIONS TOTAL
10:30 A ] & D5 C then D Bj & C^ B then A 4
11:00 A6 & B6 D then A C  ^ & A^ A then C 4
11:30 D j & B^ B then D \ C then A 4
12:00 D2 & D then B A5 & b5 A then D 4
12:30 C1 & ° 4 B then C C2 & °3 C then B 4
1:00 A2 & d6 D then C b2 & C j— A then B 424
Fourth  Day— Make-ups
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APPENDIX B
SCHEDULING OF SUBJECTS— SECOND WAVE
Fi r s t Day— P r a c t i c e (15 throws; a l t e r n a t i  ng every  5 w i th p a r t n e r )
TIME CONDITIONS SUBJ ECTS CONDITIONS SUBJECTS TOTAL
10:30
10:45
11:00
11:15
11:30
11:45
A
A
B
B
A
B
2
2
2
2
2
2
D
D
C
C
D
C
2
2
2
2
2
2
4
4
4
4
4
4
24
Second Day— T e s t in q (15 throws; a l t e r n a t i  ng every  5 wi th p a r t n e r )
TIME SUBJECTS CONDITIONS SUBJECTS CONDITIONS TOTAL
12:00 A | & A2 C then A c ] & c2 A then C 4
12:30 B, & B2 D then A D, & D2 B then C 4
1:00 A3 & A^ C then B C3 & A then D 4
1:30 B3 & Bk D then B &3 & B then D 4
2 :0 0 a 5 s. a 6 C then D
C5 & C6 A then B 4
2 :3 0 B5 & b6 D then C °5  & ° 6 B then A 4
24
Thi rd D a y - - T e s t in q (15 throws; a l t e r n a t i n g  every  5 w i th  p a r t n e r )
TIME SUBJECTS CONDITIONS SUBJECTS CONDITIONS TOTAL
10:30 B j & C^ B then C B2 & C3 C then B 4
11:00 C5 & C then D A5 & B6 B then A 4
11:30 A2 6  C2 D then B b3 & D^ A then C 4
12:00 A 1 & Cl B then D b4  & d4 C then A 4
12:30 c 6 *  ° 6 D then C Ag & A then B 4
1:00 D then A D1 & A^ A then D 4
24
Fourth  Day— Make-ups-
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APPENDIX C
SCHEDULING OF SUBJECTS— THl RD WAVE
Fi r s t D a y - - P r a c t i c e (15 throws;
TIME CONDITIONS SUBJECTS
10:30 A 2
10:45 A 2
U : 0 0 B 2
11:15 B 2
11:30 A 2
11:45 B 2
5econd Day— T e s t in q (15  throws;
TIME SUBJECTS CONDITIONS
12:00 A5 & A6 D then C
12:30 A3 & A4 D then B
1 :00 A, s. A2 D then A
1:30 D1 S- D2 C then A
2 : 0 0 D3 fi. D^ C then B
2 : 3 0 ° 5  fi. D6 C then D
Th i rd Day— T e s t in q (15 throws;
TIME SUBJECTS CONDITIONS
10:30 A5 & ° 6 A then B
11 :00 A6 & ° 5 B then A
11:30 a 3 & C? A then C
1 2:00 Dj & B then D
12:30 C^ & D^ A then D
1: 0 0 A 1 & a6 B then C
a l t e r n a t i n g  e v e ry  5 w i t h  p a r t n e r )
CONDITIONS SUBJECTS TOTAL
D 2 4
D 2 4
C 2 4
C 2 4
D 2 4
C 2 4
24
a l t e r n a t i n g e v e ry  5 w i t h  p a r t n e r )
SUBJECTS CONDITIONS TOTAL
C] & c2 8 then A 4
c3 & Cif B then C 4
c5 *  c6 B then D 4
b3 & % A then C 4
b5 & b6 A then D 4
B| & B2 A then B 4
24
a l t e r n a t i n g  e v e ry  5 w i t h  p a r t n e r )
• SUBJECTS CONDITIONS TOTAL
C1 & B1 C then D 4
C2 & B2 D then C 4
A4  & C6 C then A 4
D2 & B4 D then B 4
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